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BILLED DATA 

SCHEDULE R: RESIDENTIAL SERVICE 

Year 

1975 * 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 

Billed Sales 
Kwh 1 

3,554,991 
3,628,732 
3,629,816 
3,575.617 
3,600,854 
3,565,079 
3,555,554 
3,502,761 
3,431.718 
3,433,138 
3,382,006 
3,463.744 
3,541,223 
3,720,422 
4,072,459 
4,651,663 
4,935,368 
5,338.053 
5,878.343 
5,985,484 
6,121,152 
6.351.061 
6.446,231 
6,576.195 
6,577,297 
6.859,323 
7,090.709 
7,339.483 
7.520,118 
7,664,206 
7,846,797 

Chg 1 

73,741 
1,084 

(54,199) 
25,237 

(35,775) 
(9,525) 

(52,793) 
(71,043) 

1,420 
(51,132) 
81,738 
77,479 

179,199 
352,037 
579,204 
283,705 
402,685 
540.290 
107,141 
135,668 
229,909 

95,170 
129,964 

1,102 
282,026 
231,386 
248,774 
180,635 
144,088 
182,591 

% Chg 

2.1% 
0.0% 

-1.5% 
0.7% 

-1.0% 
-0.3% 
-1.5% 
-2.0% 
0.0% 

-1.5% 
2.4% 
2.2% 
5.1% 
9.5% 

14.2% 
6.1% 
8.2% 

10.1% 
1.8% 
2.3% 
3.8% 
1.5% 
2.0% 
0.0% 
4.3% 
3.4% 
3.5% 
2.5% 
1.9% 
2.4% 

Average 
No. 1 

668 
677 
679 
677 
680 
686 
706 
714 
718 
732 
750 
756 
764 
770 
849 
909 
972 

1.035 
1.110 
1,114 
1,137 
1.173 
1,176 
1,195 
1,221 
1,262 
1,303 
1,313 
1,314 
1,332 
1,342 

Customers 
Chg 1 

9 
2 

(2) 
3 
6 

20 
8 
4 

14 
18 
6 
8 
6 

79 
60 
63 
63 
75 

4 
23 
36 

3 
19 
26 
41 
41 
10 

1 
18 
10 

% Chg 

1.4% 
0.3% 

-0.3% 
0.4% 
0.9% 
2,9% 
1.1% 
0.6% 
2.0% 
2.5% 
0.8% 
1.1% 
0.8% 

10.3% 
7.1% 
6.9% 
6.5% 
7.3% 
0.4% 
2.1% 
3.2% 
0.2% 
1.6% 
2.2% 
3.4% 
3.3% 
0.8% 
0.1% 
1.4% 
0.8% 

Use / Average Customer | 
Kwh 1 

5,322 
5,360 
5,346 
5,282 
5,295 
5.197 
5,036 
4,906 
4,780 
4,690 
4,509 
4,582 
4.635 
4.832 
4.797 
5.117 
5.078 
5,158 
5,296 
5,373 
5,384 
5,414 
5,482 
5.503 
5,387 
5,435 
5.442 
5.590 
5,723 
5,754 
5,847 

Chg 1 

38 
(14) 
(64) 
13 

(98) 
(161) 
(130) 
(126) 

(90) 
(181) 

73 
53 

197 
(35) 
320 
(39) 
80 

138 
77 
11 
30 
68 
21 

(116) 
48 

7 
148 
133 
31 
93 

% Chg 

0.7% 
-0.3% 
-1.2% 
0.3% 

-1.9% 
-3 .1% 
-2.6% 
-2.6% 
-1.9% 
-3.9% 
1.6% 
1.2% 
4.3% 

-0.7% 
6.7% 

-0.8% 
1.6% 
2.7% 
1.5% 
0.2% 
0.6% 
1.3% 
0.4% 

-2 .1% 
0.9% 
0.1% 
2.7% 
2.4% 
0.5% 
1.6% 

2005 
2006 

2,646,001 
2,703.360 57,359 2.2% 

1.336 
1.360 24 1,8% 

1,981 
1.988 

Formerly called Schedule D. 
April year-to-date 

0.4% 
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BILLED DATA 

SCHEDULE G/J : GENERAL SERVICE 

Year 

1975 * 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 

Billed Sales 
Kwh 1 

1,502,440 
1,580,241 
1,775.333 
1.816,538 
1,797,636 
1,848,697 
1,740,673 
1,713,154 
1,698.342 
1,557,932 
1,427,826 
1,502.077 
1,505,928 
2,065,761 
2,659,655 
3,520,966 
5.694,162 
4,466,985 
4,484.319 
6.002,104 
6,547.154 
6.691,202 
6.947,493 
7,170.643 
7,069,276 
7,369,129 
7,387,635 
7,405.813 
7,580,897 
7,719,161 
7,842.381 

Chg 1 

77,801 
195,092 
41,205 

(18,902) 
51,061 

(108,024) 
(27.519) 
(14,812) 

(140,410) 
(130,106) 

74,251 
3.851 

559,833 
593,894 
861,311 

2.173,196 
(1,227,177) 

17,334 
1.517,785 

545,050 
144,048 
256,291 
223,150 

(101,367) 
299,853 

18,506 
18,178 

175,084 
138,264 
123,220 

% Chg 

5.2% 
12.4% 

2.3% 
-1.0% 
2.8% 

-5.8% 
-1.6% 
-0.9% 
-8.3% 
-8.4% 
5.2% 
0.3% 

37.2% 
28.8% 
32.4% 
61.7% 

-21.6% 
0.4% 

33.9% 
9.1% 
2.2% 
3.8% 
3.2% 

-1.4% 
4.2% 
0.3% 
0.3% 
2.4% 
1.8% 
1.6% 

Average Customers 
No. 1 

128 
124 
123 
126 
125 
126 
118 
120 
123 
109 
98 
97 
97 
97 

105 
111 
126 
130 
127 
135 
146 
152 
160 
170 
175 
188 
192 
196 
197 
198 
204 

Chg 1 

(4) 
(1) 
3 

(1) 
1 

(8) 
2 
3 

(14) 

(11) 
(1) 
0 
0 
8 
6 

15 
4 

(3) 
8 

11 
6 
8 

10 
5 

13 
4 
4 
1 
1 
6 

% Chg 

-3 .1% 
-0.8% 
2.4% 

-0.8% 
0.8% 

-6.4% 
1.7% 
2.5% 

-11.4% 
-10.1% 

-1.0% 
0.0% 
0.0% 
8.3% 
5.7% 

13.5% 
3.2% 

-2.3% 
6.3% 
8.2% 
4.0% 
5.4% 
6.3% 
2.9% 
7.4% 
2 .1% 
2 .1% 
0.5% 
0.5% 
3.0% 

Use / Average Customer | 
Kwh 1 

11.738 
12.744 
14,434 
14.417 
14.381 
14.672 
14.751 
14,276 
13,808 
14,293 
14,570 
15,485 
15,525 
21,297 
25,330 
31,720 
45,192 
34,361 
35,310 
44,460 
44,844 
44,069 
43,422 
42,180 
40,396 
39,197 
38,477 
37,785 
38,482 
38,986 
38,443 

Chg 1 

1,006 
1,690 

(17) 
(36) 

291 
79 

(475) 
(468) 
485 
277 
915 

40 
5,772 
4,033 
6,390 

13,472 
(10,831) 

949 
9,150 

384 
(775) 
(647) 

(1,242) 
(1,784) 
(1,199) 

(720) 
(692) 
697 
504 

(543) 

% Chg 

8.6% 
13.3% 
-0 .1% 
-0.3% 
2.0% 
0.5% 

-3.2% 
-3.3% 
3.5% 
1,9% 
6.3% 
0.3% 

37.2% 
18.9% 
25.2% 
42.5% 

-24.0% 
2.8% 

25.9% 
0.9% 

-1.7% 
-1.5% 
-2.9% 
-4.2% 
-3.0% 
-1.8% 
-1.8% 
1.8% 
1.3% 

-1.4% 

2005 
2006 

2,476,310 
2,540,170 63,860 2.6% 

203 
216 13 6.3% 

12,184 
11.760 

Formerly called Schedules L-1, H-2, P-1 and P-4, which have been combined. 
April year-to-date 

(424) -3.5% 
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BILLED DATA 

SCHEDULE H : COMMERCIAL COOKING, HEATING, AIR CONDITIONING & REFRIGERATION SERVICE 

Year 

1975 ' 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 

Billed Sales 

Kwh 1 

518,569 
543,116 
563.281 
577,480 
606,620 
634.047 
650,406 
631,206 
638.607 
609,578 
588,201 
589,897 
621,292 
663,415 
636.483 
600,556 
598,579 
616,772 
553,992 
523,418 
475.364 
554,926 
550,209 
527,542 
536,108 
549,444 
546,033 
544,825 
524,230 
532,757 
539,516 

Chg 1 

24.547 
20,165 
14,199 
29,140 
27.427 
16,359 

(19,200) 
7,401 

(29,029) 
(21,377) 

1,696 
31,395 
42,123 

(26,932) 
(35,927) 

(1,977) 
18,193 

(62,780) 
(30,574) 
(48,054) 
79,562 
(4,717) 

(22,667) 
8,566 

13,336 
(3.411) 
(1,208) 

(20.595) 
8,527 
6,759 

% Chg 

4.7% 
3.7% 
2.5% 
5.1% 
4.5% 
2.6% 

-3.0% 
1.2% 

-4.6% 
-3.5% 
0.3% 
5.3% 
6.8% 

-4 .1% 
-5.6% 
-0.3% 
3.0% 

-10.2% 
-5.5% 
-9.2% 
16.7% 
-0.9% 
-4 .1% 
1.6% 
2.5% 

-0.6% 
-0.2% 
-3.8% 
1.6% 
1.3% 

Average 
No. 1 

41 
42 
40 
38 
38 
37 
32 
30 
32 
27 
21 
19 
18 
19 
17 
16 
15 
15 
14 
14 
13 
9 
5 
5 
5 
5 
6 
5 
4 
4 
4 

Customers 
Chg 1 

1 
(2) 
(2) 
0 

(1) 
(5) 
(2) 
2 

(5) 
(6) 
(2) 
(1) 
1 

(2) 
(1) 
(1) 
0 

(1) 
0 

(1) 
(5) 
(4) 
0 
0 
0 
1 

(1) 
(1) 
0 
0 

% Chg 

2.4% 
-4.8% 
-5.0% 
0.0% 

-2.6% 
-13.5% 

-6.3% 
6.7% 

-15.6% 
-22.2% 

-9.5% 
-5.3% 
5.6% 

-10.5% 
-5.9% 
-6.3% 
0.0% 

-6.7% 
0.0% 

-7 .1% 
-34.6% 
-41.2% 

0.0% 
0.0% 
0.0% 

20.0% 
-16.7% 
-20.0% 

0.0% 
0.0% 

Use / Average Customer | 

Kwh 1 

12,648 
12,931 
14,082 
15,197 
15,964 
17,136 
20,325 
21,040 
19,956 
22,577 
28,010 
31,047 
34,516 
34,917 
37,440 
37,535 
39,905 
41,118 
39,571 
37,387 
36,566 
65,285 

110,042 
105,508 
107,222 
109,889 

91,006 
108,965 
131,058 
133,189 
134,879 

Chg 1 

283 
1,151 
1,115 

767 
1,172 
3,189 

715 
(1.084) 
2,621 
5,433 
3,037 
3,469 

401 
2,523 

95 
2,370 
1,213 

(1,547) 
(2,184) 

(821) 
28,719 
44,757 
(4,534) 
1,714 
2,667 

(18,883) 
17,959 
22,093 

2,131 
1,690 

% Chg 

2.2% 
8.9% 
7.9% 
5.1% 
7.3% 

18.6% 
3.5% 

-5.2% 
13.1% 
24.1% 
10.8% 
11.2% 

1.2% 
7.2% 
0.3% 
6.3% 
3.0% 

-3.8% 
-5.5% 
-2.2% 
78.5% 
68.6% 
-4 .1% 
1.6% 
2.5% 

-17.2% 
19.7% 
20.3% 

1,6% 
1.3% 

2004 
2005 

172,820 
174.628 1,808 1.1% 0.0% 

43,205 
43,657 

Formerly called Schedule H-1. 
April year-to-date 

452 1,1% 
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BILLED DATA 

SCHEDULE P : LARGE POWER SERVICE 

Year 

1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 • 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 

Billed Sales 
Kwh 1 

1,925,500 
4,469.600 
6.496.600 
8,466,200 

12,280.300 
12,732,000 
13.544,400 
12,721,600 
12.847,400 
11.969,600 
11,658.600 
12,113,600 
12.241,200 
11,889,600 
11,618,400 
12.415,600 
11,665,000 
11,543,600 

Chg 

2,544,100 
2,027,000 
1,969,600 
3,814,100 

451.700 
812,400 

(822.800) 
125.800 

(877.800) 
(311,000) 
455,000 
127,600 

(351,600) 
(271,200) 
797,200 

(750,600) 
(121,400) 

% Chg 

132.1% 
45.4% 
30.3% 
45.1% 

3.7% 
6.4% 

-6.1% 
1.0% 

-6.8% 
-2.6% 
3.9% 
1.1% 

-2.9% 
-2.3% 
6.9% 

-6.1% 
-1.0% 

Average Customers 
No. 1 

1 
1 
2 
2 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

Chg 1 

0 
1 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

% Chg 

0.0% 
100.0% 

0,0% 
50.0% 

0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 

Use / Average Customer 
Kwh 1 

1,925,500 
4,469,600 
3,248,300 
4,233,100 
4,093,433 
4,244,000 
4,514,800 
4,240,533 
4,282,467 
3,989,867 
3,886,200 
4,037,867 
4,080,400 
3,963,200 
3,872,800 
4,138,533 
3,888,333 
3,847,867 

Chg 1 

2,544.100 
(1,221,300) 

984,800 
(139,667) 
150,567 
270,800 

(274,267) 
41,934 

(292,600) 
(103,667) 
151,667 
42,533 

(117,200) 
(90,400) 

265,733 
(250,200) 

(40,466) 

% Chg 

132.1% 
-27.3% 
30.3% 
-3.3% 
3.7% 
6.4% 

-6.1% 
1.0% 

-6.8% 
-2.6% 
3.9% 
1.1% 

-2,9% 
-2.3% 
6.9% 

-6.1% 
-1.0% 

2005 
2006 

3,624,200 
4,048,400 424,200 11,7% 0.0% 

1,208,067 
1,349,467 141,400 11,7% 

Dole Company pumps came on line as Schedule "P" from September, 1988. 
April year-to-date 
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BILLED DATA 

SCHEDULE F: PUBLIC STREET UGHTING SERVICE 

Year 

1975 * 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 

Billed Sales 
Kwh 1 

49,991 
62,310 
83,069 
87,312 
89,262 
93,956 

101,811 
100,361 
98.810 

100,306 
108,665 

98,613 
96,429 
96,159 

108.690 
128.125 
114,304 
114.505 
136.843 
125,526 
125,357 
113,859 
115,356 
115,756 
113,566 
114,918 
114,746 
114,237 
114,353 
114,695 
114,652 

Chg 1 

12,319 
20,759 

4,243 
1,950 
4,694 
7,855 

(1.450) 
(1,551) 
1,496 
8,359 

(10,052) 
(2.184) 

(270) 
12,531 
19,435 

(13,821) 
201 

22,338 
(11,317) 

(169) 
(11,498) 

1.497 
400 

(2,190) 
1,352 
(172) 
(509) 
116 
342 
(43) 

% Chg 

24.6% 
33.3% 

5.1% 
2.2% 
5.3% 
8.4% 

-1.4% 
-1.6% 
1.5% 
8.3% 

-9.3% 
-2.2% 
-0.3% 
13.0% 
17,9% 

-10.8% 
0.2% 

19.5% 
-8.3% 
-0 .1% 
-9.2% 
1.3% 
0.4% 

-1.9% 
1.2% 

-0.2% 
-0.4% 
0.1% 
0.3% 
0.0% 

Average Customers 
No. 1 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
5 
4 
6 
8 
8 
7 
6 
6 
6 
4 
4 
4 
4 
3 
3 
3 
3 
3 
3 

Chg 1 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

(1) 
(1) 
2 
2 
0 

(1) 
(1) 
0 
0 

(2) 
0 
0 
0 

(1) 
0 
0 
0 
0 
0 

% Chg 

0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0,0% 
0.0% 

-16.7% 
-20.0% 
50.0% 
33.3% 

0.0% 
-12.5% 
-14.3% 

0.0% 
0.0% 

-29.2% 
-5.9% 
0.0% 
0.0% 

-25.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 

Use / Average Customer | 
Kwh 1 

8,332 
10,385 
13,845 
14,552 
14,877 
15,659 
16,969 
16,727 
16,468 
16.718 
18.111 
16,436 
19,286 
24,040 
18,115 
16,016 
14,288 
16,358 
22,807 
20,921 
20,893 
26.790 
28.839 
28.939 
28.392 
38.306 
38,249 
38,079 
38,118 
38,232 
38,217 

Chg 1 

2,053 
3.460 

707 
325 
782 

1,310 
(242) 
(259) 
250 

1,393 
(1,675) 
2,850 
4,754 

(5,925) 
(2,099) 
(1.728) 
2,070 
6,449 

(1,886) 
(28) 

5,897 
2,049 

100 
(547) 

9,914 
(57) 

(170) 
39 

114 
(15) 

% Chg 

24.6% 
33.3% 

5.1% 
2.2% 
5.3% 
8.4% 

-1.4% 
-1.6% 
1.5% 
8.3% 

-9.3% 
17.3% 
24.7% 

-24.7% 
-11.6% 
-10.8% 
14.5% 
39.4% 
-8.3% 
-0 .1% 
28.2% 

7.7% 
0.4% 

-1.9% 
34.9% 
-0.2% 
-0.4% 
0.1% 
0.3% 
0.0% 

2005 
2006 

38,251 
38.064 (187) -0.5% 0.0% 

12,750 
12,688 

Formerly called Schedule SL. 
April year-to-date 

(62) -0.5% 
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BILLED DATA 

TOTAL SYSTEM 

Year 

1975 * 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 

Billed Sales 
Kwh 1 

5,625,991 
5,814,399 
6,051,499 
6,056,947 
6,094,372 
6,141,779 
6,048,444 
5,947,482 
5,867,477 
5,700,954 
5.506.698 
5.654.331 
5,764,872 
8,471,257 

11,946,887 
15,397,910 
19,808,613 
22.816,615 
23,785,497 
26.180,932 
25,990,627 
26,558,448 
26,028,889 
26,048,736 
26,409.847 
27,134,014 
27,028,723 
27,022,758 
28,155,198 
27,695,819 
27,886,946 

Chg 1 

188,408 
237,100 

5,448 
37,425 
47,407 

(93,335) 
(100.962) 

(80,005) 
(166,523) 
(194,256) 
147,633 
110,541 

2.706,385 
3,475.630 
3,451,023 
4,410,703 
3,008,002 

968.882 
2,395,435 

(190,305) 
567,821 

(529,559) 
19,847 

361,111 
724,167 

(105,291) 
(5,965) 

1,132.440 
(459,379) 
191,127 

% Chg 

3.4% 
4 .1% 
0.1% 
0.6% 
0.8% 

-1.5% 
-1.7% 
-1.4% 
-2.8% 
-3.4% 
2.7% 
2.0% 

47.0% 
41.0% 
28.9% 
28.6% 
15.2% 

4,3% 
10.1% 
-0.7% 
2.2% 

-2.0% 
0.1% 
1.4% 
2.7% 

-0.4% 
0.0% 
4.2% 

-1.6% 
0.7% 

Average 
No. 1 

843 
849 
848 
847 
849 
855 
862 
870 
879 
874 
875 
878 
884 
891 
978 

1,046 
1,123 
1,190 
1.260 
1.272 
1.305 
1,341 
1,348 
1,377 
1,408 
1,461 
1,507 
1,520 
1,521 
1,540 
1.556 

Customers 
Chg 1 

6 

(1) 
(1) 
2 
6 
7 
8 
9 

(5) 
1 
3 
6 
7 

87 
68 
77 
67 
70 
12 
33 
36 

7 
29 
31 
53 
46 
13 

1 
19 
16 

% Chg 

0.7% 
-0 .1% 
-0 .1% 
0.2% 
0.7% 
0.8% 
0.9% 
1.0% 

-0.6% 
0.1% 
0.3% 
0.7% 
0.8% 
9.8% 
7.0% 
7.4% 
6.0% 
5.9% 
1.0% 
2.6% 
2.7% 
0.5% 
2.2% 
2.3% 
3.8% 
3.2% 
0.9% 
0.1% 
1.3% 
1.0% 

Use / Average Customer | 
Kwh t 

6.674 
6,849 
7,136 
7,151 
7,178 
7,183 
7,017 
6,836 
6.675 
6.523 
6.293 
6.440 
6,521 
9,508 

12,216 
14,721 
17,639 
19,174 
18,877 
20,582 
19,916 
19.810 
19,312 
18,917 
18,757 
18,572 
17,935 
17,778 
18,511 
17.984 
17.922 

Chg 1 

175 
287 

15 
27 

5 
(166) 
(181) 
(161) 
(152) 
(230) 
147 

81 
2,987 
2,708 
2,505 
2.918 
1.535 
(297) 

1,705 
(666) 
(106) 
(498) 
(395) 
(160) 
(185) 
(637) 
(157) 
733 

(527) 
(62) 

% Chg 

2.6% 
4.2% 
0.2% 
0.4% 
0.1% 

-2.3% 
-2.6% 
-2.4% 
-2.3% 
-3.5% 
2.3% 
1.3% 

45.8% 
28.5% 
20.5% 
19.8% 
8.7% 

-1.6% 
9.0% 

-3.2% 
-0.5% 
-2.5% 
-2 .1% 
-0.9% 
-1.0% 
-3.4% 
-0.9% 
4 .1% 

-2.9% 
-0.3% 

2005 
2006 

8,957,582 
9,504,622 547,040 6.1% 

1.549 
1.586 37 2.4% 

5,782 
5,993 

Formerly called Schedules 0, L-1, H-1. H-2, P-1 and P-4. 
April year-to-date 

211 3.7% 
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Schedule R - Residential Sales (mwh) 

Box-Jenkins 
% Incr 

Linear 
% Incr 

Exponential 
% Incr 

Winters-Linear 
% Incr 

Winters-Exponential 
% Incr 

Customer Service 
% Incr 

Sch R Economelric 
% Incr 

INDEX 2005 

0.9790 7.838,6 

0.9803 

0.9795 

0.9823 

0,9820 

2006 2007 200B 2009 2010 2011 

8.028,0 
2,42% 

8,018,7 
2.30% 

8.023,0 
2.35% 

8,021,8 
2,34% 

7,987.8 
1.90% 

8,022.0 
2,34% 

8,055,8 
277% 

8,272.6 
3.05% 

8.309,1 
3.62% 

8.351,3 
4,09% 

8,312.3 
3.62% 

8.193.0 
2,57% 

8.183,0 
2,01% 

8,240,5 
2,29% 

8,461.5 
2,28% 

8,543.9 
2,83% 

8,632.9 
3,37% 

8.547.0 
2,82% 

8,345.2 
1,86% 

8,369,0 
2.27% 

8,370,5 
1,58% 

8,650,5 
2.23% 

8,778.6 
2.75% 

8,923,8 
3-37% 

8,781,7 
2.75% 

8,500.2 
1,86% 

8,513.0 
1,72% 

8.499.5 
1,54% 

8,839,4 
2-18% 

9,013,4 
2.67% 

9,224,2 
3.37% 

9,016,5 
2.67% 

8,658,0 
1.86% 

8.684,0 
2,01% 

8.632-5 
1,56% 

9.028.3 
2-14% 

9.248,1 
2,60% 

9.534.6 
3-36% 

9,251,2 
2.60% 

8,818,7 
1,86% 

8,857,0 
1,99% 

8,771.5 
1,61% 
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Schedule G/J - General Service Sales (mwh) 

Box Jenkins 
% Incr 

Linear 
% Incr 

INDEX 2005 

0.8526 7.762.2 

0.8795 

Exponential 0,8781 
% Incr 

Winters-Linear 0,8807 
% Incr 

Winters-Exponential 0.8791 
% Incr 

Customer Service 
% Incr 

Customer Service Gwth Rale 
% Incr 

2006 2007 2008 2009 2010 2011 

7,822,9 
0.78% 

7.899.9 
0.78% 

7.834,1 
0.93% 

7,888.0 
0.93% 

7.822.6 
0,78% 

8,004,0 
3,12% 

7,600,0 
-2.09% 

7.969,7 
1.88% 

8.164,0 
3.34% 

7.983,1 
1,90% 

8,152.1 
3.35% 

7,970,6 
1.89% 

8,164,0 
2.00% 

7,800,0 
2,63% 

8,116.6 
1,84% 

8.428.0 
3.23% 

8,134.9 
1,90% 

8,416.1 
3,24% 

8,121,3 
1,89% 

8,309,0 
1.78% 

7,820,0 
0,26% 

8.263.4 
1.81% 

8,692,1 
3.13% 

8,289,6 
1,90% 

8,680.2 
3,14% 

8.274.8 
1,89% 

8,369,0 
0,72% 

7,840,3 
0.26% 

8.410,3 
1.78% 

8.956.1 
3,04% 

8,447.1 
1.90% 

8,944,2 
3.04% 

8,431.1 
1.89% 

8.453.0 
1.00% 

7.860-7 
0,26% 

8,557,1 
1-75% 

9.220,2 
2.95% 

8.607.6 
1,90% 

9.208,3 
2.95% 

8,590,4 
1,89% 

8,537.0 
0.99% 

7,881.1 
0,26% 
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Maui Electric Company, LTD. 
Lanai Division 

Box-Jenkins 
% Incr 

Sch H ~ Heating, Cooking, 

INDEX 2005 2006 

0,6379 539,5 

Linear 0,7141 
% incr 

Exponential 0.7134 
% Incr 

Damped-Additive 0.7178 
% Incr 

Winters-Linear 0.7100 

% Incr 

Winters-Exponential 0.7092 
% Incr 

Winters-Damped 0.7130 
% Incr 

Customer Service 
% Incr 

Customer Service Gwth Rate 
% Incr 

Air-Condit ioning Sales (mwh) 

2QQ7 2008 2009 2010 2011 

533,1 
-1,18% 

532,5 
-1.30% 

534,6 
-0,90% 

532,0 

-1-40% 

532,4 

-1.32% 

534,6 

-0-91% 

532,0 
-1,40% 

545,0 
1.02% 

524,2 
-2.84% 

531.9 
-0.23% 

530,1 
-0.46% 

536,2 
0.29% 

531,6 
-0.07% 

530,0 

-0,46% 

536,1 

0.29% 

531,7 
-0,06% 

545,0 
0,00% 

524,2 

0,00% 

530,7 

-0,23% 

527,6 

-0.46% 

537,7 

0,29% 

531.6 

0.00% 

527.5 

-0,46% 

537.7 

0,29% 

531.6 
0,00% 

546.0 

0,18% 

524.2 

0.00% 

529.5 
-0,23% 

525,2 

-0.46% 

539,3 
0.29% 

531,6 

0.00% 

525.1 

-0.46% 

539,2 

0.29% 

531,6 
0.00% 

545.0 

-0.18% 

524,2 

0,00% 

528-3 
-0,23% 

522.8 

-0,46% 

540-8 
0,29% 

531.6 

0.00% 

522,7 
-0.46% 

540,8 
0.29% 

531,6 
0,00% 

545,0 

0.00% 

524,2 

0.00% 

527.1 

-0.23% 

520.3 
-0,47% 

542.4 

0,29% 

531,6 

0.00% 

520,2 
-0.47% 

542,3 

0.29% 

531,6 
0,00% 

545.0 

0.00% 

524,2 

0.00% 
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Box-Jenkins 
% Incr 

Linear 
% Incr 

Exponential 
% Incr 

Winlers-Linear 
% Incr 

Winters-Exponential 
% Incr 

Customer Service 
% Incr 

Customer Service Growth Rate 
% Incr 

INDEX 

0-4317 

0-5817 

0.5762 

0,5788 

0,5732 

Rate 

Schedule P ~ Large 

2005 

11,543,6 

2006 

11,935,8 
3.40% 

11,848,4 
2,64% 

11,993-5 
3.90% 

11,861.1 
2.75% 

12,011,2 
4,05% 

12,514.5 
8.40% 

12,514,5 
8.40% 

Power Sales (mwh) 

2007 

11,921,8 
-0.12% 

11,730.6 
-0.99% 

12,111.5 
0,98% 

11.743.3 
•0,99% 

12,129,4 
0,98% 

13,005.8 
3.93% 

13,005,8 
3.93% 

2008 

11.9077 
-0,12% 

11.612.8 
-1,00% 

12,230,7 
0,98% 

11.625,5 
-1.00% 

12.248,8 
0.98% 

13,2687 
2,02% 

13,268.7 
2,02% 

2009 

11,893,6 
-0.12% 

11,495,0 
-1 .01% 

12.351,0 
0.98% 

11,507.7 
-1,01% 

12,369-3 
0.98% 

-100,00% 

0.0 
-100.00% 

2010 

11,879-6 
-0,12% 

11.377,2 
-1,02% 

12,472.6 
0,98% 

11,389,9 
-1.02% 

12.491,0 
0.98% 

#DIV/0! 

ffDIV/0! 
tfDIV/0! 

2011 

11,865,5 
-0,12% 

11,259,4 
-1.04% 

12,595,4 
0,98% 

11.272,1 
-1.03% 

12,614,0 
0.98% 

#DIV/0! 

#DIV/0! 
#DIV/0! 
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Schedule F - Public Street Lighting Sales (mwh) 

INDEX 

Customer Service 

% Incr 

Cuslomer Service Growth Rate 

% Incr 

2005 

113.6 

2006 

113.6 

0.00% 

113.6 

0,00% 

2007 

1137 

0.20% 

113.7 

0.20% 

2008 

113.9 

0.20% 

113,9 

0.20% 

2009 

114,1 

0.20% 

114,1 

0,20% 

2010 

114.2 

0,10% 

114,3 

0.20% 

2011 

114.2 

0,00% 

114.5 

0.20% 
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MAUI PROJECTS (5/31/2006) 

PROJECTS 

ESTIMATED DATE OF 
POWER FOR 

CONSTRUCTION 
DATE 

PROJECTED 
START OF 

LOAD DATE 

NO. OF 
LOTS or 
UNITS 

COMMENTS 

SINGLE-FAMILY 
LAHAINA SUBD. PH.1 

LAHAINA SUBD, PH. 2 

KIHEI VILLAS 

KIHEI SUBD, 

KIHEI OCEAN SUBD, 

KIHEI VILLAGE SUBD, 

KEOKEA-WAIOHULI 

WAIKAPU SUBD, 

WAILUKU SITE 11 

WAILEA MF-5 

WAILEA MF-9 

KIHEI SUBD. 

WAILUKU SITE 10 

WAILUKU SITE 22 

WAIKAPU SUBD, 

KAPAULA PH. 2 

WAILUKU SUBD, 

KAPALUA MAUKA 

KAANAPALI SUBD, 

MAUILANIPH, 7INCR, 2 

SPRECKELSVILLE SUBD. 

MAUI LANI PH. ID 

HAIKU SUBD, 

MAUI LANI PH, 7 INCR, 3 

KAANAPALI LOT 10-H 

KULA SUBD, 

UKUMEHAME SUBD, 

WAIKAPU SUBD, 

UPCOUNTRY SUBD 

WAIEHU SUBD 

KULA SUBD. 

Aug-06 

Aug-06 

Dec-06 

Dec-06 

Jul-06 

Mar-07 

Mar-07 

Oct-07 

May-07 

Jun-06 

Dec-06 

Sep-06 

Sep-06 

Sep-06 

Jan-07 

Ocl-06 

Completed 

Jun-07 

Jun-07 

Jul-06 

Sep-06 

Dec-06 

Dec-06 

Dec-06 

Jun-07 

Jul-06 

May-07 

Nov-06 

Nov-06 

Jul-07 

Dec-07 

Dec-08 

Nov-07 

Jan-08 

May-07 

Dec-07 

Apf-07 

Jul-07 

Dec-07 

Sep-07 

6? 

65 

152 

31 

90 

65 

164 

3S2 

114 

38 

120 

60 

97 

4fl 

105 

21 

108 

51 

60 

134 

19 

48 

16 

161 

23 

64 

46 

36 

49 

99 

37 

Lois on^: No projected dale lor full load 

Lots only: No projected date for full load 

Condo Lol w/152 Individual Homes. Homes to bo completed in 3 
phases over Iwo years. 

Lots only: No projected dale lor full load 

Lots only: No prqected dale for full load 

Lots only; No projecied dale lor full load 

Lots only; No projected dale tor tull load. Tenants have one year 
from service date to start construction. 

Service date projects total build out of 5 phases. Phase 1 (59 
homes) completed. Remaining 4 phases lo be completed wiihin 
Iwo years. Phase 5 pending tiansmission line relocation. 

Hse/Lot Subd, - Homes to be energized Irom service date to actual 
load date. 

Condo Lol w/ 38 Individual Homes & Rec Center 

Hse/Lot Subd, - Homes to be energized from sen/ica date to actual 
load date. 

Hse/Lot Subd, • Homes to be energized from service date lo aciual 
load date. 

Lots only; No projected date for full load 

Lots only; No projected date lor full load 

Lots onty; No projected dalo lor full load 

Lois onty; No projected dale lor full load 

Lots only; No projected dale lor full load 

Lots only: No projected dale lor full load 

Lola only; Ha prt^ecSed dale loi lull toad 

Hse/Lot Subd, - Homes to be energized from service date lo actual 
load date. 

Lots only; No projected date for full load 

Lois only; No projecied dalo lor full toad 

Lots only: No projected date for full load. Require substation 
installation. 

Hse/Lol Subd, - Homes to be energized from service date to actual 
load date. 

Lois onty; No projected date for full load 

Lots only; No projected date for full load 

Lots only; No projected date for full toad 

Lots only; No prelected date for full toad 

Lots only: No projecied date for full load 

House & lol package 

Lots only; No projected dale lor lull toad 

MULTI-FAMILY ' 

KIHEI CONDOS 

LAHAINA VILLAS PH, 1 

KIHEI ESTATES 

KIHEI VILLAS 

KIHEI VILLAS 

WAILEA 

WAILUKU MODULE 5 

KAHULUI STUDENT HOUSING 

WAILUKU MODULE 23 

KIHEI VILLAGE 

KIHEI VILLAGE 

KAANAPALI 

KIHEI ESTATES 

LAHAINA LOT 3 

Ocl-06 

May-07 

Jijl-07 

Dec-06 

Nov-06 

Dec-06 

May-07 

Aug-07 

Jan-07 

Jun-07 

Mat-07 

Jun-07 

Mar-07 

Ocl-07 

Nov-07 

Jan-07 

Dec-06 

Jun-07 

Nov-07 

Sep-07 

May-07 

Dec-07 

Dec-07 

Jun-08 

AU9-07 

Nov-07 

112 

125 

144 

33 
144 

152 

80 

104 

94 

99 

77 

93 

32 

100 

Individual meter 

Individual meter 

Single & Multi-family mixture, individual meters 

Individual meter 

Individual meter 

Individual melered duplex units, Projeci is done in 4 phases. 
Phase 1 units (36} lo be energized in 12/2006, 

Individual meter 

Master meter dorms 

Altoradable housing 

Individual meter 

Individual meter 

Individual metered condos. Half load to be energized around 
7/2007, 

Multi'family project. 

Individual meler 
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PROJECTS 

ESTIMATED DATE OF 
POWER FOR 

CONSTRUCTION 
DATE 

PROJECTED 
START OF 

LOAD DATE 

NO. OF 
LOTS or 
UNITS 

COMMENTS 

MULTI -FAMILY " r - ' ' • • • ' . '"• • ' '• " " • ••< ' • '• ' •' ., 

WAILEA 

WAILUKU CONIMS 

Ocl-06 

Apr-07 

Mar-07 

May-07 

24 

26 

Individual meter 

Individual rr^eler 

COMMERCIAL : / . -

KAHULUI MULTIPLE USE PROJECT 

LAHAINA MULTIPLE USE PROJECT 

KAHULUI SERVICES BUILDING 

WAILUKU HEALTH CENTER 

WAILUKU MULTIPLE USE FACILITY 

KULA EDUCATION BUILDING 

HALEAKALA SERVICES FACILITY 

KAHULUI RETAIL 

OTHER PUMPING 

KIHEI SERVICES CENTER 

KAHULUI EDUCATION 

FOOD SERVICE 

WAILEA RETAIL 

KIHEI EDUCATION 

KAHULUI CONCRETE WHOLE PRODUCTS 

HANA RETAIL 

OTHER PUMPING 

KAHULUI OFFICE SPACE 

KIHEI SERVICES ANNEX 

KAHULUI RETAIL - FOOD 

KAPALUA SUBD 

KIHEI RETAIL - NONFOOD 

KIHEI OFFICE SPACE 

OFFICE SPACE 

Dec-06 

Aug-06 

Jan-07 

Feb-07 

Sep-06 

Feb-07 

Feb-07 

Jul-06 

Jul-06 

Jun-06 

Dec-06 

Jun-06 

Ocl-07 

Jul-06 

Sep-06 

Dec-06 

Completed 

Aug-06 

Jun-07 

Sep-07 

Nov-06 

Mar-07 

Ocl-06 

Jun-07 

Dec-06 

Jan-07 

Feb-07 

Sep-06 

Feb-07 

Feb-07 

Jul-06 

Jul-06 

Aug-06 

Doc-06 

Ocl-07 

Jul-06 

Doc-06 

Jan-07 

Jun-07 

Sop-07 

Nov-06 

11 Units 

8 

13 

9 

12 

Project down sized for office only. 

Tenants have not tieen identiried to determine full load usage. 

This project may be pushed out. We have no txinfirmatton 
that this project has been contracted. 

Offtce building lor Upcountry Commecial Sub'd. 

No worli dy MECO, Customer to add toad only. 

Addilional load to existing customer in Kahului. 

Expect full toad in 7/2006. 

800 kW immediaiely v^ih 700 kW future load (no timeframe). 

School should be open for 2007 school year. 

Retail units, Expeclalion is that individual stalls lo be energized by 
earty 12/2006, 

Addiltonal load for NC unils. 

Ptojeel lo be cancelled. No confimalion from cuslomer on service 
date. 

Addilional load lo existing cuslomer. 

Tranmission water line to be completed by 12/2006, 

Office spaces: No projected date for full load 

Good chance that tull toad may be achieved by 1st quarter 2007, 
We understand that all available retail spaces have a perspective 
tenant. 

Retail spaces; No projected date for full toad 

Office spaces: No projected date lor lull load 

Office spaces; No projected date (or (ull load 

COMMERCIAL SUBDJCOMPLEX ' r . . > . . - - .. 

LAHAINA MULTIPLE USE 

LAHAINA RETAIL - NONFOOD 

KAHULUI HOTEL RENOVATION 

KAANAPALI HOTEL 

WAIKAPU HOUSING 

KIHEI MUILTIPLEUSE 

KIHEI HOUSING 

K/WNAPALI HOTEL 

WEST MAUI MULTIPLE USE 

KAANAPALI HOTEL 

KAANAPALI HOUSING - PHASE 1 

KAANAPALI HOUSING - PHASE 2 

KAANAPALI HOUSING - PHASE 3 

LAHAINA GATEWAY 

WAIKAPU BASEYARD 

K U U MULTIPLE USE 

Aug-06 

done 

Apr-07 

Aug-06 

Jul-06 

Jun-07 

Ocl-06 

Jan-07 

Mar-07 

Jan-08 

Dec-08 

Dec-09 

Dec-08 

Jun-07 

Jan-07 

Apt-07 

Aug-07 

Jan-07 

Dec-07 

Jan-08 

Dec-08 

Dec-09 

Dec-08 

27 LOTS 

16 UNITS 

135 UNITS 

256 UNITS 

IS LOTS 

73 UNITS 

99 UNITS 

78 UNITS 

86 RESJ27 
COMM, 

71 UNITS 

318 UNITS 

320 UNITS 

76 UNITS 

12 BIdgs 

Lois only; No projecied date for full k)ad 

Reiail spaces; house meter energized 

Service upgrade 

Lois only: No projecied date lor full load 

Individual owned commerdal units. No lull toad date available. 

Individual melered condos. Some units will be live/work unils. No 
full load date available. 

New master meter. 

Half commercial and half residential units. 

New master meler. 

First building oniy. 

Second building only. 

4-unit clusters -19 clusters. 

Projeci service request under review. 



Confidential Information Deleted CA-IR-40 
Pursuant to Protective Order No. 23379 DOCKET NO. 2006-0387 

ATTACHMENT 18 

The requested information is confidential and will be provided pursuant to Protective Order No. 
23379, dated April 23, 2007. 
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The requested information is confidential and will be provided pursuant to Protecfive Order No. 
23379, dated April 23, 2007. 



Maui Electric Company, Ltd. 
Maul Division 

CA-IR-40 

DOCKETNO. 2006-0387 

ATTACHMENT 20 

PAGE 1 OF 6 

BILLED DATA 

SCHEDULE R : RESIDENTIAL SERVICE 

2005 
2006 

i: tYear 

1975 • 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 " 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 

Billed Sales 
p- . Mwh- 11 

105,058 
114,664 
124,250 
134,508 
145,351 
147,432 
156,287 
158,700 
160,663 
167.620 
174,240 
189,519 
202,704 
215,646 
233,802 
253.484 
262,523 
276,396 
285,575 
301,585 
312,743 
328.386 
328.772 
328,697 
337,898 
354,648 
360,423 
378,588 
398,494 
418,450 
420,903 

^ Chgt 1 

9,606 
9,586 

10,258 
10.843 
2.081 
8,855 
2,413 
1,963 
6,957 
6,620 

15.279 
13,185 
12.942 
18.156 
19,682 
9.039 

13.873 
9.179 

16.010 
11.158 
15.643 

386 
(75) 

9.201 
16,750 

5,775 
18.165 
19,906 
19.956 
2,453 

% Chg 

9 .1% 
8.4% 
8.3% 
8 .1% 
1.4% 
6.0% 
1.5% 
1.2% 
4.3% 
4.0% 
8.8% 
7.0% 
6.4% 
8.4% 
8.4% 
3.6% 
5.3% 
3.3% 
5.6% 
3.7% 
5.0% 
0 .1% 
0.0% 
2.8% 
5.0% 
1.6% 
5.0% 
5.3% 
5.0% 
0.6% 

Average Customers 

t tNo> f - | 

16,631 
18.004 
19,001 
20,030 
21,639 
23,447 
25,204 
26,062 
27,391 
28,076 
28,674 
29,432 
30,597 
31,911 
33,680 
35,521 
37.355 
38.934 
39.943 
41,017 
41,794 
42,322 
42,843 
43,374 
44,048 
44.940 
45,908 
46.788 
47,736 
48,692 
49,648 

IChgi 1 

1.373 
997 

1,029 
1,609 
1,808 
1,757 

858 
1,329 

685 
598 
758 

1,165 
1.314 
1,769 
1.841 
1.834 
1,579 
1.009 
1.074 

777 
528 
522 
531 
674 
892 
968 
880 
948 
956 
956 

%:Chg 

8.3% 
5.5% 
5.4% 
8.0% 
8.4% 
7.5% 
3.4% 
5 .1% 
2.5% 
2 .1% 
2.6% 
4.0% 
4.3% 
5.5% 
5.5% 
5.2% 
4.2% 
2.6% 
2.7% 
1.9% 
1.3% 
1.2% 
1.2% 
1.6% 
2.0% 
2.2% 
1.9% 
2.0% 
2.0% 
2.0% 

Use / Average Customer | 

l^tKwh^- 1-^ 

6.317 
6,369 
6.539 
6,715 
6,717 
6,288 
6,201 
6,089 
5,866 
5.970 
6.077 
6.439 
6.625 
6.758 
6,942 
7.136 
7.028 
7,099 
7,150 
7,353 
7,483 
7,759 
7,674 
7.578 
7.671 
7.892 
7.851 
8,092 
8.348 
8.594 
8,478 

Chg^t l ; 

52 
170 
176 

2 
(429) 

(87) 
(112) 
(223) 
104 
107 
362 
186 
133 
184 
194 

(108) 
71 
51 

203 
130 
276 
(85) 
(96) 
93 

221 
(41) 

241 
256 
246 

(116) 

% Chg 

0.8% 
2.7% 
2.7% 
0.0% 

-6.4% 
-1.4% 
-1.8% 
-3.7% 
1.8% 
1.8% 
6.0% 
2.9% 
2.0% 
2.7% 
2.8% 

-1.5% 
1.0% 
0.7% 
2.8% 
1.8% 
3.7% 

- 1 . 1 % 
-1.3% 
1.2% 
2.9% 

-0.5% 
3 .1% 
3.2% 
3.0% 

-1.4% 

136,396 
137,945 1,549 1.1% 

49,380 
50.340 960 1.9% 

2,762 
2,740 

Formerly called Schedule D. 
Includes refolio adjustment of 494 mwh. 
April year-to-date 

(22) -0.8% 



Maui Electric Company, Ltd. 
Maui Division 

CA-IR-40 
DOCKET NO. 2006-0387 
ATTACHMENT 20 
PAGE 2 OF 6 

BILLED DATA 

SCHEDULE G/J : GENERAL SERVICE 

'... ^Year 1 ' 

1975 ' 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 " 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 

Billed Sales 
:̂ Mwh:, vi: 1 

74,754 
93,907 

103.305 
115,916 
126,644 
132,773 
147,846 
136,463 
142.946 
154.140 
155,593 
173,663 
190,634 
203,973 
212,423 
221,592 
232,230 
239,552 
245,037 
256,946 
262,489 
272,453 
275,350 
284.303 
292,652 
307,796 
326,253 
326.076 
342,227 
349,408 
355,141 

IChg 1 

19,153 
9.398 

12,611 
10.728 
6.129 

15.073 
(11.383) 

6,483 
11,194 

1,453 
18,070 
16,971 
13,339 
8,450 
9,169 

10,638 
7,322 
5,485 

11.909 
5,543 
9,964 
2.898 
8.953 
8.349 

15,144 
18,457 

(177) 
16,151 
7,181 
5,732 

% Chg 

25.6% 
10.0% 
12.2% 
9.3% 
4.8% 

11.4% 
-7.7% 
4.8% 
7.8% 
0.9% 

11.6% 
9.8% 
7.0% 
4.1% 
4.3% 
4.8% 
3.2% 
2.3% 
4.9% 
2.2% 
3.8% 
1.1% 
3.3% 
2.9% 
5.2% 
6.0% 

-0.1% 
5.0% 
2.1% 
1.6% 

Average Customers 
yfio . l \ 

2,718 
2,905 
3,113 
3,401 
3,679 
3,808 
3,906 
3,964 
4,070 
4,236 
4,383 
4,540 
4,891 
5,135 
5,419 
5,699 
5,828 
6,000 
6,103 
6,256 
6,368 
6,459 
6,604 
6,752 
6,927 
7.198 
7,491 
7.657 
7,902 
8,105 
8,342 

iChg 1 

187 
208 
288 
278 
129 
98 
58 

106 
166 
147 
157 
351 
244 
284 
280 
129 
172 
103 
153 
112 
91 

144 
149 
175 
271 
293 
166 
245 
203 
237 

% Chg 

6.9% 
7.2% 
9.3% 
8.2% 
3.5% 
2.6% 
1.5% 
2.7% 
4.1% 
3.5% 
3.6% 
7.7% 
5.0% 
5.5% 
5.2% 
2.3% 
3.0% 
1.7% 
2.5% 
1.8% 
1.4% 
2.2% 
2.3% 
2.6% 
3.9% 
4.1% 
2.2% 
3.2% 
2.6% 
2.9% 

Use / Average Customer 
Kwh | 1 

27,503 
32,326 
33,185 
34,083 
34,423 
34,867 
37,851 
34,426 
35,122 
36.388 
35,499 
38.252 
38,976 
39,722 
39,200 
38,883 
39.847 
39.925 
40,150 
41,072 
41,220 
42,179 
41,698 
42,107 
42,248 
42,761 
43.553 
42,585 
43,309 
43,110 
42,573 

C h g r i 

4,823 
859 
898 
340 
444 

2,984 
(3,425) 

696 
1,266 
(889) 

2,753 
724 
746 

(522) 
(317) 
964 

78 
225 
922 
148 
959 

(481) 
409 
141 
513 
792 

(968) 
724 

(199) 
(537) 

%Chg 

17.5% 
2.7% 
2.7% 
1.0% 
1.3% 
8.6% 

-9.1% 
2.0% 
3.6% 

-2.4% 
7.8% 
1.9% 
1.9% 

-1.3% 
-0.8% 
2.5% 
0.2% 
0.6% 
2.3% 
0.4% 
2.3% 

-1.1% 
1.0% 
0.3% 
1.2% 
1.9% 

-2.2% 
1.7% 

-0.5% 
-1.3% 

2005 
2006 

110,526 
114,394 3,868 3.5% 

8,249 
8,543 294 3.6% 

13,398 
13,390 (8) -0.1% 

Formerly called Schedules L-1, H-2, C and P-1. which have been combined. 
Includes refolio adjustment of 935 mwh. 
April year-to-date 



Maui Electric Company, Ltd. 
Maul Division 

CA-IR-40 
DOCKETNO. 2006-0387 
ATTACHMENT 20 
PAGE 3 OF 6 

BILLED DATA 

SCHEDULE H : COMMERCIAL COOKING, HEATING, AIR CONDITIONING & REFRIGERATION SERVICE 

: Year = ; 

1975 ' 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 " 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 

Billed Sales 
;:: Mwh^; !:̂  1̂  

5.223 
6.036 
7.553 
8,772 
9,869 

11,477 
12,852 
14,068 
14,900 
15,830 
16,246 
19,656 
21,399 
23,309 
23,625 
24,717 
25,485 
26,525 
26,619 
26.629 
26,659 
26,565 
26,261 
23,966 
23,569 
23,843 
23,612 
22,430 
23,051 
23,184 
22,260 

Chg. 1 

813 
1,517 
1,219 
1,097 
1,608 
1,375 
1,216 

832 
930 
416 

3.410 
1,743 
1,910 

316 
1,092 

768 
1.040 

94 
10 
30 

(93) 
(304) 

(2,295) 
(397) 
275 

(231) 
(1.182) 

621 
133 

(923) 

% Chg 

15.6% 
25.1% 
16.1% 
12.5% 
16.3% 
12.0% 
9.5% 
5.9% 
6.2% 
2.6% 

21.0% 
8.9% 
8.9% 
1.4% 
4.6% 
3.1% 
4 . 1 % 
0.4% 
0.0% 
0 .1% 

-0.4% 
-1.2% 
-8.7% 
-1.7% 
1.2% 

-1.0% 
-5.0% 
2.8% 
0.6% 

-4.0% 

Average Customers 
, ;-. No; ?| f 1 

196 
187 
187 
196 
216 
230 
235 
250 
258 
256 
259 
268 
287 
294 
296 
296 
306 
317 
317 
314 
306 
290 
285 
276 
265 
251 
241 
240 
239 
236 
233 

iChg 1 

(9) 
0 
9 

20 
14 
5 

15 
8 

(2) 
3 
9 

19 
7 
2 
0 

10 
11 
0 

(3) 
(8) 

(16) 
(5) 
(9) 

(11) 
(14) 
(10) 

(1) 
(1) 
(3) 
(3) 

% Chg 

-4.6% 
0.0% 
4.8% 

10.2% 
6.5% 
2.2% 
6.4% 
3.2% 

-0.8% 
1.2% 
3.5% 
7.1% 
2.4% 
0.7% 
0.0% 
3.4% 
3.6% 
0.0% 

-1.0% 
-2.6% 
-5.3% 
-1.6% 
-3.2% 
-4.0% 
-5.3% 
-4.0% 
-0.4% 
-0.4% 
-1.3% 
-1.3% 

Use / Average Customer | 
1 i Kwhl? 1 ^ 

26,648 
32,278 
40,390 
44,755 
45,690 
49,900 
54,689 
56,272 
57,752 
61,836 
62,726 
73.343 
74,561 
79,282 
79,814 
83.503 
83.284 
83,675 
83.972 
84,806 
87,120 
91,683 
92,062 
86,834 
88,939 
94,994 
97.976 
93.457 
96,447 
98,235 
95,537 

Chg 1 

5,630 
8,112 
4,365 

935 
4,210 
4,789 
1,583 
1,480 
4,084 

890 
10,617 

1.218 
4.721 

532 
3,689 

(219) 
391 
297 
834 

2.314 
4.563 

379 
(5,228) 
2,105 
6.055 
2,982 

(4,519) 
2,990 
1,788 

(2,698) 

% Chg 

21.1% 
25.1% 
10.8% 

2 .1% 
9.2% 
9.6% 
2.9% 
2.6% 
7 .1% 
1.4% 

16.9% 
1.7% 
6.3% 
0.7% 
4.6% 

-0.3% 
0.5% 
0.4% 
1.0% 
2.7% 
5.2% 
0.4% 

-5.7% 
2.4% 
6.8% 
3.1% 

-4.6% 
3.2% 
1.9% 

-2.8% 

2005 
2006 

6,653 
6,523 [130) -2.0% 

234 
230 (4) -1.7% 

28,431 
28,362 

Formerly called Schedule H-1. 
Includes refolio adjustment of 38 mwh. 
April year-to-date 

(69) -0.2% 



Maui Electric Company, Ltd. 
Maul Division 

CA-IR-40 

DOCKET NO. 2006-0387 

ATTACHMENT 20 

PAGE 4 OF 6 

BILLED DATA 

SCHEDULE P : LARGE POWER SERVICE 

1 ;? Year 

1975 • 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 " 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 

Billed Sales 
? M w h ^ C| 

78,278 
87.143 

103.361 
110.367 
119,005 
139,110 
150,456 
163,429 
167,586 
186,909 
182,578 
197,168 
200,781 
218,048 
218,846 
234,593 
252,471 
287,670 
298.642 
309,483 
327.180 
335.085 
333.654 
326,436 
337,466 
349,445 
358,205 
363,511 
374,011 
386,731 
383,086 

^ Chgt 1 

8.865 
16,218 
7,006 
8,638 

20,105 
11,346 
12,973 
4,157 

19,323 
(4,331) 
14,590 

3,613 
17,267 

798 
15.747 
17.878 
35,199 
10,972 
10,841 
17,697 
7,905 

(1.431) 
(7,218) 
11,030 
11,979 
8,759 
5,306 

10,500 
12,720 
(3,646) 

%rChg 

11.3% 
18.6% 
6.8% 
7.8% 

16.9% 
8.2% 
8.6% 
2.5% 

11.5% 
-2.3% 
8.0% 
1.8% 
8.6% 
0.4% 
7.2% 
7.6% 

13.9% 
3.8% 
3.6% 
5.7% 
2.4% 

-0.4% 
-2.2% 
3.4% 
3.6% 
2.5% 
1.5% 
2.9% 
3.4% 

-0.9% 

Average Customers 

. ;No.̂  ^ 1̂  

54 
35 
44 
47 
51 
53 
55 
60 
63 
70 
72 
71 
71 
72 
73 
78 
80 
88 
93 
98 

103 
104 
107 
106 
107 
109 
113 
116 
118 
117 
117 

Chgs | 

(19) 
9 
3 
4 
2 
2 
5 
3 
7 
2 

(1) 
0 
1 
1 
5 
2 
8 
5 
5 
5 
1 
2 

(1) 
1 
2 
4 
3 
2 

(1) 
0 

%:Chg 

-35.2% 
25.7% 

6.8% 
8.5% 
3.9% 
3.8% 
9 .1% 
5.0% 

11.1% 
2.9% 

-1.4% 
0.0% 
1.4% 
1.4% 
6.9% 
2.6% 

10.0% 
5.7% 
5.4% 
5.1% 
1.3% 
2.2% 

-0.6% 
0.9% 
1.9% 
3.7% 
2.7% 
1.7% 

-0.9% 
0.0% 

Use / Average Customer | 

# ̂ Kwh^ f 1 

1,449,593 
2,489,800 
2,349.114 
2,348.234 
2.333,431 
2,624.717 
2,735.564 
2,723,817 
2,660,095 
2,670,129 
2,535,806 
2,777,014 
2,827,901 
3,028,444 
2,997,890 
3,007.603 
3.155.888 
3,268,977 
3,211,204 
3,157,990 
3,176,506 
3,211,679 
3,130,449 
3,079,585 
3,153,889 
3,205,921 
3,169,953 
3,133,711 
3,169,585 
3,305,396 
3,274,236 

if Chglfh 

1,040.207 
(140,686) 

(880) 
(14,803) 
291,286 
110,847 
(11,747) 
(63,722) 
10,034 

(134,323) 
241,208 

50.887 
200.543 
(30,554) 

9,713 
148.285 
113,089 
(57.773) 
(53,214) 
18,516 
35,173 

(81,230) 
(50,864) 
74,304 
52,032 

(35,968) 
(36,242) 
35,874 

135,811 
(31,160) 

% Chg 

71.8% 
-5.7% 
0.0% 

-0.6% 
12.5% 

4.2% 
-0.4% 
-2.3% 
0.4% 

-5.0% 
9.5% 
1.8% 
7.1% 

-1.0% 
0.3% 
4.9% 
3.6% 

-1.8% 
-1.7% 
0.6% 
1.1% 

-2.5% 
-1.6% 
2.4% 
1.7% 

- 1 . 1 % 
- 1 . 1 % 
1.1% 
4.3% 

-0.9% 

2005 
2006 

120.342 
122,672 2,330 1.9% 

116 
119 2.6% 

1,037,430 
1,030,855 (6,575) -0.6% 

Formerly called Schedule P-4. 
Includes refolio adjustment of 4966 mwh. 
April year-to-date 



Maui Electric Company, Ltd. 
Maui Division 

CA-IR-40 
DOCKET NO. 2006-0387 
ATTACHMENT 20 
PAGE 5 OF 6 

BILLED DATA 

SCHEDULE F : PUBLIC STREET LIGHTING SERVICE 

1 JYear •• 

1975 • 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 " 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 # 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 

Billed Sales 
I: ; M w h - %|C 

3,253 
3,410 
3,505 
3,690 
3,634 
3,606 
3,815 
4,083 
3,993 
3,925 
3,901 
4,027 
4,115 
4,204 
4,139 
4,205 
4,325 
4,472 
4,532 
4,631 
4,799 
4,808 
4,688 
4,689 
4,758 
4,896 
4,986 
5,079 
5,141 
5.196 
5,273 

Chg! 1 

157 
95 

185 
(56) 
(28) 

209 
268 
(90) 
(68) 
(24) 
126 

88 
89 

(65) 
66 

120 
147 
60 
99 

168 
10 

(120) 
1 

69 
138 

90 
94 
62 
54 
77 

% Chg 

4.8% 
2.8% 
5.3% 

-1.5% 
-0.8% 
5.8% 
7.0% 

-2.2% 
-1.7% 
-0.6% 
3.2% 
2.2% 
2.2% 

-1.6% 
1.6% 
2.9% 
3.4% 
1.3% 
2.2% 
3.6% 
0.2% 

-2.5% 
0.0% 
1.5% 
2.9% 
1.8% 
1.9% 
1.2% 
1.1% 
1.5% 

Average 

= ^ No:Ell 

345 
354 
358 
361 
361 
362 
369 
370 
370 
371 
371 
373 
375 
374 
373 
367 
367 
367 
368 
368 
368 
124 
131 
132 
132 
137 
142 
144 
149 
150 
158 

Customers 

tChg 1 

9 
4 
3 
0 
1 
7 
1 
0 
1 
0 
2 
2 

(1) 
(1) 
(6) 
0 
0 
1 
0 
0 

(244) 
7 
1 
0 
5 
5 
2 
5 
1 
8 

% C h g 

2.6% 
1.1% 
0.8% 
0.0% 
0.3% 
1.9% 
0.3% 
0.0% 
0.3% 
0.0% 
0.5% 
0.5% 

-0.3% 
-0.3% 
-1.6% 
0.0% 
0.0% 
0.3% 
0.0% 
0.0% 

-66.3% 
5.4% 
0.9% 
0.0% 
3.8% 
3.7% 
1.4% 
3.5% 
0.7% 
5.3% 

Use / Average Customer | 

1 tKwh ĝ  1 ; 

9.429 
9.633 
9,791 

10.222 
10.066 
9,961 

10,339 
11,035 
10,792 
10,580 
10,515 
10,796 
10,973 
11,241 
11.097 
11.458 
11.785 
12.185 
12,315 
12,584 
13,040 
38,726 
35,833 
35.523 
36,044 
35,737 
35,110 
35,273 
34,506 
34,637 
33,373 

Chg I 

204 
158 
431 

(156) 
(105) 
378 
696 

(243) 
(212) 

(65) 
281 
177 
268 

(144) 
361 
327 
400 
130 
269 
456 

25,686 
(2,893) 

(310) 
521 

(307) 
(627) 
163 

(767) 
131 

(1,264) 

% C h g 

2.2% 
1.6% 
4.4% 

-1.5% 
-1.0% 
3.8% 
6.7% 

-2.2% 
-2.0% 
-0.6% 
2.7% 
1.6% 
2.4% 

-1.3% 
3.3% 
2.9% 
3.4% 
1.1% 
2.2% 
3.6% 

197.0% 
-7.5% 
-0.9% 
1.5% 

-0.9% 
-1.8% 
0.5% 

-2.2% 
0.4% 

-3.7% 

2005 
2006 

1,756 
1,780 24 1.4% 

155 
166 11 7.3% 

11,345 
10,720 

Formerly called Schedule SL. 
Includes refolio adjustment of 4 mwh. 
Change in source of customer count. 
April year-to-date 

(625) -5.5% 
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BILLED DATA 

TOTAL SYSTEM 

••••; ; Y e a i - . . ; ••.•: 

1975 * 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 * ' 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 

2005 @ 
2006 @ 

Billed Sales 
> M w h ? N | : i C h g ^ j | 

266,566 
305,160 38,594 
341.974 36,814 
373.253 31,279 
404.503 31,250 
434.398 29,895 
471.256 36,858 
476.743 5,487 
490,088 13,345 
528,424 38,336 
532,558 4,134 
584,033 51,475 
619,633 35,600 
665,180 45,547 
692,835 27,655 
738,591 45,756 
777,034 38,443 
834,615 57,581 
860,405 25,790 
899.274 38,869 
933.869 34,595 
967.297 33,428 
968,725 1,428 
968,091 (634) 
996,343 28,252 

1,040,629 44,286 
1,073,479 32,850 
1,095,684 22,205 
1,142,924 47,240 
1,182,968 40,044 
1,186,662 3,694 
1,199,494 12,832 

375,673 
383,314 7,641 

%:Chg 

14.5% 
12.1% 
9.2% 
8.4% 
7.4% 
8.5% 
1.2% 
2.8% 
7.8% 
0.8% 
9.7% 
6 .1% 
7.4% 
4.2% 
6.6% 
5.2% 
7.4% 
3 .1% 
4.5% 
3.9% 
3.6% 
0.2% 

- 0 . 1 % 
2.9% 
4.4% 
3.2% 
2 .1% 
4.3% 
3.5% 
0.3% 

20.4% 

2.0% 

Average 
l:^::No:^.r;; 1 

19,944 
21,485 
22,703 
24,035 
25,946 
27,900 
29,769 
30,706 
32,152 
33,009 
33,759 
34,684 
36,221 
37,786 
39,841 
41,961 
43,936 
45,706 
46,824 
48,053 
48,939 
49,299 
49,969 
50,640 
51,479 
52,635 
53,895 
54,945 
56,144 
57,300 
58,498 

Customers 
i C h g ^ l 

1,541 
1,218 
1,332 
1,911 
1,954 
1,869 

937 
1,446 

857 
750 
925 

1,537 
1,565 
2.055 
2,120 
1,975 
1,770 
1,118 
1,229 

886 
360 
670 
671 
839 

1,156 
1,260 
1,050 
1,199 
1,156 
1,198 

% C h g 

7.7% 
5.7% 
5.9% 
8.0% 
7.5% 
6.7% 
3.2% 
4.7% 
2.7% 
2.3% 
2.7% 
4.4% 
4.3% 
5.4% 
5.3% 
4.7% 
4.0% 
2.5% 
2.6% 
1.8% 
0.7% 
1.4% 
1.3% 
1.7% 
2.3% 
2.4% 
2.0% 
2.2% 
2 . 1 % 
2 .1% 

Use / Average Customer | 
T^:Kwhi#j |4 

13,366 
14,203 
15,063 
15,530 
15,590 
15,570 
15,830 
15,526 
15.243 
16,008 
15,775 
16,839 
17,107 
17,604 
17,390 
17.602 
17.686 
18,261 
18,375 
18,714 
19,082 
19,621 
19,386 
19,117 
19,354 
19,771 
19,918 
19,941 
20,357 
20,645 
20,286 

Chg 1 

837 
860 
467 

60 
(20) 

260 
(304) 
(283) 
765 

(233) 
1.064 

268 
497 

(214) 
212 

84 
575 
114 
339 
368 
539 

(235) 
(269) 
237 
417 
147 
23 

416 
288 

(359) 

% C h g 

6.3% 
6 .1% 
3 .1% 
0.4% 

- 0 . 1 % 
1.7% 

-1.9% 
-1.8% 
5.0% 

-1.5% 
6.7% 
1.6% 
2.9% 

-1.2% 
1.2% 
0.5% 
3.3% 
0.6% 
1.8% 
2.0% 
2.8% 

-1.2% 
-1.4% 
1.2% 
2.2% 
0.7% 
0 .1% 
2 .1% 
1.4% 

-1.7% 

58,134 
59,398 1,264 2.2% 

6,462 
6.453 (9) - 0 . 1 % 

Formerly called Schedules D, L-1, H-1, H-2, C. P-1, P-4 and SL. 
Includes refolio adjustment of 6,436 mwh. 
April year-to-date 



Box-Jenkins 
% Incr 
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INDEX 

Maui Electric Company, LTD. 
Maui Division 

Schedule R ~ Residential Sales (mwh) 

2005 2006 2007 2008 

0.9900 421,130 

Linear 0,9895 
% Incr 

Exponential 0.9890 
% Incr 

Winters-Linear 0.9896 
% Incr 

Winters -Exponen. 0,9892 
% Incr 

Customer Service 
% Incr 

REEPS 
% Incr 

Sch R Use Econometrics 
% Incr 

Schedule R Sales Econometrics 
% Incr 

2009 2010 2011 

421.130 430,167 441,914 
0.00% 2.15% 2.73% 

431.967 443.814 455.578 
2.57% 5.39% 5.91% 

433,699 448.744 464,275 
2.98% 6.56% 7,93% 

431,819 443,670 455.439 
2,54% 5.35% 5.87% 

433.289 448,051 463,286 
2.89% 6.39% 7.70% 

421.130 430,757 442,001 
0.00% 2.29% 2.61% 

432,832 443,725 453,005 
2.78% 2,52% 2.09% 

424.776 434,715 444.489 
0.87% 2,34% 2.25% 

423.742 432,873 441,580 
0.62% 2.16% 2.01% 

449,653 
1.75% 

465.729 
5.39% 

478,782 
8.34% 

465,594 
5.36% 

477,482 
B.05% 

450,932 
2.02% 

461,760 
1.93% 

452,228 
1.74% 

448.343 
1.53% 

458.241 
1.91% 

475,518 
5.75% 

493,537 
9.76% 

475,387 
5.72% 

491,912 
9.40% 

463,648 
2.82% 

472,813 
2.39% 

460,263 
1.78% 

454,385 
1.35% 

466.856 
1.88% 

485.307 
5.91% 

508,924 
11.06% 

485,181 
5.88% 

506,957 
10.63% 

475,564 
2.57% 

483,026 
2.16% 

468,129 
1.71% 

460,983 
1.45% 

CA-IR-40 Attachment 21 MAslsSumm06 MAUISUM R 
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Maui Electric Company, LTD. 
Maui Division 

Schedule GJ -- General Service Sales (mwh) 

INDEX 2005 2006 2007 2008 2009 2010 2011 

Box-Jenkins 
% Incr 

Linear 
% Incr 

Exponential 

% Incr 

Winters-Linear 

% Incr 

Winters -Exponen, 
% Incr 

Customer Service 
% Incr 

GJ Econometrics 
% Incr 

Commercial Econometrics 
% Incr 

0.98640 355,894 363.505 

0.98680 

0.98610 

0.98940 

0.98900 

2.14% 

365.101 
2.59% 

365,174 
2.61% 

363,767 
2.21% 

362,968 
1.99% 

357,673 
0.50% 

363.403 
2.11% 

359.959 
1.14% 

372,510 
2.48% 

373,968 
2.43% 

375,011 
2.69% 

372,634 
2.44% 

371,290 
2.29% 

364,386 
1.86% 

371,616 
2.26% 

366,351 
1,78% 

380,651 
2.19% 

381,970 
2.14% 

384,337 
2.49% 

380.637 
2.15% 

379.018 
2.08% 

372,473 
2.22% 

378,814 
1,94% 

371,554 
1.42% 

389.496 
2.32% 

390,678 
2.28% 

394,734 
2.71% 

389,344 
2.29% 

387,728 
2.30% 

378,847 
1.71% 

386,361 
1.99% 

377,137 
1.50% 

398,341 
2.27% 

399,384 
2.23% 

405.505 
2.73% 

398,050 
2,24% 

396,722 
2.32% 

385,931 
1.87% 

393.585 
1.87% 

382,396 
1.39% 

408,471 
2.54% 

409,376 
2.50% 

417,951 
3.07% 

408,042 
2.51% 

407.294 
2.66% 

394.576 
2.24% 

402,390 
2.24% 

389,237 
1.79% 

CA-IR-40 Attachment 21 MAslsSumm06 MAUISUM GJ 
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Maui Electric Company, LTD. 
Maui Division 

Sch H -- Heating, Cooking, Air-Condit ioning Sales (mwh) 

INDEX 2005 2006 2007 2008 2009 2010 2011 

Box-Jenkins 
% Incr 

Linear 
% Incr 

Damped-Linear 
% Incr 

Customer Service 
% Incr 

Commercial Econometrics - H 
% Incr 

0.9049 22,272 

0.9201 

0.919 

22,780 
2.28% 

22,743 
2.12% 

22,798 
2.36% 

21.159 
-5.00% 

22.473 
0.90% 

22,478 
-1.32% 

22,567 
-0.77% 

22,696 
-0.45% 

21.075 
-0.40% 

22,371 
-0.45% 

22.179 
-1.33% 

22.394 
-0.77% 

22.596 
-0.44% 

21.217 
0.67% 

22.263 
-0.48% 

21,881 
-1.35% 

22,221 
-0.77% 

22.497 
-0.44% 

21,159 
-0.27% 

22,164 
-0.44% 

21.582 
-1.36% 

22.048 
-0.78% 

22,398 
-0.44% 

21,159 
0.00% 

22,065 
-0.45% 

21,284 
-1.38% 

21,876 
-0.78% 

22,299 
-0,44% 

21,159 
0.00% 

21,966 
-0.45% 

CA-IR-40 Attachment 21 MAslsSumm06 MAUISUM H 
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Maui Electric Company, LTD. 
Maui Division 

Schedute P -- Large Power Sales (mwh) 

INDEX 2005 

Box-Jenkins 
% Incr 

Linear 
% Incr 

Winters-Linear 
% Incr 

Customer Service 
% Incr 

P Econometrics 
% Incr 

Commercial Econometrics - P 
% Incr 

0.00000 383,669 

0,00000 

0.00000 

2006 

390,761 
1.85% 

391.933 
2.15% 

389,615 
1.55% 

385.725 
0.54% 

381,197 
-0.64% 

383,516 
-0.04% 

2007 2008 

387,881 378.150 
-0.74% -2.51% 

395,096 391,408 
0.81% -0.93% 

387,439 378,470 
-0.56% -2.31% 

388,918 400,225 
0.83% 2.91% 

384,874 380,794 
0.96% -1.06% 

384,628 378,539 
0.29% -1.58% 

2009 2010 2011 

368,768 
-2.48% 

388,069 
-0.85% 

369,909 
-2.26% 

410,150 
2.48% 

376,247 
-1.19% 

372.455 
-1.61% 

360,729 
-2.18% 

386,073 
-0.51% 

362,752 
-1.93% 

430,492 
4.96% 

372,256 
-1.06% 

367,374 
-1.36% 

353,889 
-1.90% 

385,276 
-0,21% 

356.855 
-1.63% 

436,002 
1.28% 

369,156 
-0.83% 

363,722 
-0.99% 

CA-IR-40 Attachment 21 MAslsSumm06 MAUISUM P 
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Maui Electric Company, LTD. 
Maui Division 

Schedule F ~ Public Street Lighting Sales (mwh) 

Customer Service 
% Incr 

0.84% increase in 2004-2006 

Box-Jenkins 
% Incr 

Linear 
% Incr 

Exponential 
% Incr 

Winters-Linear 
% Incr 

Winters -Exponen. 
% Incr 

INDEX 

0.9856 

0,9876 

0.9872 

0,9869 

0.9866 

2005 

5,287 

2006 

5.287 
0.00% 

5.344 
1.08% 

5.332 
0,86% 

5.333 
0.88% 

5.324 
0.71% 

5.325 
0.72% 

2007 

5,340 
1.00% 

5.415 
1.32% 

5,401 
1.29% 

5,407 
1.37% 

5,393 
1.29% 

5,398 
1.37% 

2008 

5,408 
1.27% 

5,486 
1.31% 

5,470 
1.27% 

5,481 
1.37% 

5,462 
1.27% 

5.472 
1.37% 

2009 

5.448 
0.74% 

5.556 
1.29% 

5,538 
1.25% 

5.556 
1.37% 

5,530 
1.26% 

5,547 
1.37% 

2010 

5.502 
0.99% 

5.627 
1,27% 

5,607 
1.24% 

5.632 
1.37% 

5.599 
1.24% 

5.623 
1.37% 

2011 

5,557 
1.00% 

5,698 
1.26% 

5.675 
1.22% 

5,709 
1.37% 

5,667 
1.23% 

5.700 
1.37% 

CA-IR-40 Attachment 21 MAslsSummOO MAUISUM F 
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Maui Electric Company, Ltd. - Maui Division 
2006 - 2011 Sales and Customer Forecast 

Mwh Sales 

R 
G 
H 
P 
F 

Total 

Diff from adoptee 

Actual 
2005 

421.130 
355.894 

22.272 
383.669 

5,287 

1.188,252 

forecast 

Avq. No. of Customers 

R 
G 
H 
P 
F 

Total 

49.648 
8.343 

233 
117 
158 

58.499 

Fcst 
2006 

421,130 
357,673 

21.159 
389.328 

5.287 

1.194,578 
0,5% 

3,390.4 

50,548 
8.567 

233 
120 
166 

59,634 
1.9% 

Fcst 
2007 

430,167 
364,386 

21.075 
390,961 

5.340 
1,211,929 

1.5% 
3,424.3 

51,398 
8,773 

233 
121 
169 

60,694 
1,8% 

Fcst 
2008 

441,914 
372.473 

21,217 
400,974 

5.408 

1.241,986 
2,5% 

3.468.0 

52,198 
8,979 

233 
122 
172 

61.704 
1.7% 

Fcst 
2009 

449,653 
378.847 
21,159 

410,712 
5.448 

1,265,818 
1.9% 

3,502.8 

52.998 
9,185 

233 
123 
175 

62,714 
1.6% 

Fcst 
2010 

458.241 
385,931 

21.159 
430.715 

5,502 

1,301.548 
2.8% 

3,544.1 

53,798 
9.391 

233 
124 
178 

63.724 
1.6% 

Fcst 
2011 

466.856 
394.576 

21.159 
435.622 

5,557 

1,323,771 
1.7% 

3.587.7 

54,598 
9.597 

233 
124 
181 

64.733 
1.6% 

Schedule P corrected to include KOR acct 0500-1861-002 

CA-IR-40 Al lachmenl 23 Sales ana Customers 2006-2011 Maui corrected 



Maui Electric Company, Ltd. - Maui Division 
2006 -2011 Sales and Customer Forecast 
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Mwh Sales 

R 
G 
H 
P 
F 

Total 

Actual 
2005 

421,130 
355.894 

22.272 
383.669 

5,287 

1,188,252 

A V Q . NO. of Customers 

R 
G 
H 
P 
F 

Total 

49,648 
8,343 

233 
117 
158 

58,499 

Fcst 
2006 

421.130 
357.673 

21.159 
385.938 

5,287 

1,191,188 
0.2% 

50,548 
8,567 

233 
120 
166 

59,634 
1.9% 

Fcst 
2007 

430,167 
364,386 

21,075 
387,537 

5.340 

1,208,505 
1,5% 

51.398 
8,773 

233 
121 
169 

60,694 
1,8% 

Fcst 
2008 

441,914 
372,473 

21.217 
397,506 

5.408 

1,238,518 
2.5% 

52.198 
8.979 

233 
122 
172 

61,704 
1,7% 

Fcst 
2009 

449,653 
378,847 

21,159 
407,209 

5.448 

1,262,315 
1.9% 

52,998 
9,185 

233 
123 
175 

62,714 
1,6% 

Fcst 
2010 

458.241 
385,931 

21.159 
427,171 

5,502 

1,298.004 
2.8% 

53.798 
9,391 

233 
124 
178 

63.724 
1.6% 

Fcst 
2011 

466.856 
394.576 

21,159 
432.035 

5,557 

1,320,183 
1.7% 

54,598 
9,597 

233 
124 
181 

64,733 
1.6% 

Adopted by the Forecast Planning Committee, June 29, 2006 

Growth Rates for Customers 
R 
GJ 
HK 
P 
F 
Total 

Avg Use/Cust 
R 
G 
H 
P 
F 

706.9 
3,554.8 
7,965,7 

273.268.5 
2,788.5 

1.8% 
2.7% 
0.0% 
2.6% 
5.1% 
1.9% 

694,3 
3,479.2 
7,567,5 

268.012.4 
2,654,3 

1.7% 
2.4% 
0.0% 
0.8% 
1.8% 
1.8% 

697.4 
3,461.2 
7,537.5 

266,898.6 
2,633.2 

1.6% 
2,3% 
0,0% 
0.8% 
1,8% 
1,7% 

705,5 
3,456.9 
7,588.2 

271.520,5 
2,620.4 

1.5% 
2.3% 
0.0% 
0.8% 
1.7% 
1.6% 

707.0 
3.437.2 
7.567,5 

275.887.0 
2,594,1 

1.5% 
2.2% 
0.0% 
0.8% 
1.7% 
1.6% 

709.8 
3,424.7 
7,567.5 

287,077.2 
2,575.9 

1.5% 
2.2% 
0.0% 
0.0% 
1.7% 
1.6% 

712.6 
3,426.2 
7,567.5 

290.345.9 
2,558,5 

CA-IR.40 Allactiment 23 Sales and Cusiamers20D6-2D11 Maui 6f4/3007 
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Maui Electric Company, Ltd. - Lanai Division 
2006 - 2011 Sales and Customer Forecast 

Mwh Sales 

R 
G 
H 
P 
F 

Total 

Actual 
2005 

7,864.8 
7.846.7 

540.0 
11.576,9 

113.6 

27,942.0 

Ava. No. of Customers 

R 
G 
H 
P 
F 

Total 

1.342 
204 

4 
3 
3 

1,556 

Fcst 
2006 

8.022,3 
8.004,0 

545,0 
12.295,7 

113.6 

28.980.6 
3.7% 

1.357 
214 

4 
3 
3 

1.581 
1.6% 

Fcst 
2007 

8,182.7 
8,164,0 

545.0 
12.773.9 

113,7 

29.779.4 
2,8% 

1.372 
224 

4 
3 
3 

1,606 
1,6% 

Fcst 
2008 

8,369.3 
8,308.7 

546.5 
13.065.5 

114.2 

30,404.2 
2 .1% 

1,387 
229 

4 
3 
3 

1,626 
1.2% 

Fcst 
2009 

8,513.3 
8,368,9 

545.0 
13,029,8 

114.1 

30,571.1 
0.5% 

1,402 
234 

4 
3 
3 

1,646 
1.2% 

Fcst 
2010 

8,683,6 
8,452,5 

545,0 
13,029,8 

114,2 

30,825.2 
0.8% 

1.417 
239 

4 
3 
3 

1.666 
1.2% 

Fcst 
2011 

8,857,3 
8,537.1 

545.0 
13.029.8 

114.2 

31.083.4 
0.8% 

1,432 
244 

4 
3 
3 

1,686 
1.2% 

Adopted by the Forecast Planning Committee, June 29, 2006 

CA-IR-40 Attachmenl 23 Sales and Customers 2006-2011 Lanai 6/4/2007 
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Maui Electric Company, Ltd. - Molokai Division 
2006 - 2011 Sales and Customer Forecast 

Mwh Sales 

R 
G 
H 
P 
F 

Total 

Actual 
2005 

13,012.2 
11,685.2 

1,994.5 
8,749.1 

476.6 
35.917.6 

Ava. No. of Customers 

R 
G 
H 
P 
F 

Total 

2.481 
510 

32 
14 
9 

3,046 

Fcst 
2006 

13,012.0 
11,860.0 

1,994,2 
8.879,7 

477,5 
36,223.5 

0.9% 

2.521 
530 

32 
14 
9 

3,106 
2.0% 

Fcst 
2007 

13,077.0 
11,979.0 

1,994.2 
9,019.4 

478,5 
36.548.2 

0.9% 

2.546 
540 

32 
14 
9 

3,141 
1.1% 

Fcst 
2008 

13,142,0 
12,099,0 

1,994,2 
9.163,0 

479,5 

36,877,8 
0.9% 

2,566 
550 

32 
14 
9 

3,171 
1,0% 

Fcst 
2009 

13.207,7 
12,220.0 

1,994.2 
9,309,6 

480.5 

37.212.1 
0.9% 

2,586 
552 

32 
14 
9 

3,193 
0.7% 

Fcst 
2010 

13.273.7 
12.342.2 

1,994.2 
9,458,6 

478,0 

37,546.8 
0.9% 

2,606 
554 

32 
14 
9 

3,215 
0.7% 

Fcst 
2011 

13,340,1 
12,465.6 

1.994,2 
9.609,9 

478,0 

37,887,9 
0.9% 

2.626 
556 

32 
14 
9 

3,237 
0,7% 

Adopted by the Forecast Planning Committee, June 29, 2006 

CA-IR-40 Altachmenl 23 Sales and Customers 2006-2011 Molokai 6/4/2007 
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CA-IR-73 

Ref: MECO-WP-404, page 89. 

a. Please explain any tests or related data that were used to develop the Heat Rate Constants 
for each generating unit. 

b. Please provide copies of all workpapers, analyses and source documents that support this 
information. The workpapers and analysis should set forth all computations, state all 
assumptions made in performing such calculations, and explain the basis for such 
assumptions. 

MECQ Response: 

a. Periodically, MECO performs heat rate tests on their existing units. When historical data 

permitted, a five year average (2001-2005 and any heat rate tests performed through August 

2006) of heat rate test data was used to calculate the Heat Rate Constants (i.e., ABC 

coefficients). However, for some units (Ml, M2, M3, MXl, MX2, M8, M9, MM and 15, 

M15 and 16, M17 and 18, M18 and 19), heat rate test data were only available for a limited 

number of years, and therefore, the Heat Rate Constants were based on the available data. 

The date ofthe data used to generate the Heat Rate Constants arc shown below for each 

MECO unit: 

Kahului 1: 1/5/01,6/15/01,9/6/01, 11/26/01,2/4/02,4/25/02,7/29/02, 

12/5/02, 1/23/03,2/28/03,4/23/03,7/17/03, 12/5/03, 1/21/04, 

3/15/04, 5/22/04, 9/18/04, 12/2/04, 1/31/05, 3/28/05, 6/18/05, 

8/19/05, 11/5/05, 2/25/06, 5/19/06, 8/12/06 

Kahului 2: 1/8/01, 1/31/01, 6/8/01,9/19/01, 12/26/01, 2/1/02, 4/24/02, 

8/14/02, 12/23/02, 1/20/03,6/23/03,8/27/03, 10/25/03,2/13/04, 

6/16/04, 8/16/04, 10/4/04, 3/12/05, 6/2/05, 10/3/05, 11/21/05, 

2/13/06,5/4/06,8/1/06 
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Kahului 3: 1/10/01, 6/14/01, 9/20/01, 11/8/01, 1/2/02, 5/9/02, 8/15/02, 9/9/02, 

12/16/02, 1/16/03, 5/30/03, 8/20/03, 10/15/03, 12/17/03, 2/9/04, 

5/27/04, 9/17/04, 11/11/04, 2/2/05, 6/22/05, 7/20/05, 11/24/05, 

11/25/05, 1/7/06, 4/26/06, 5/12/06, 5/29/06, 7/22/06 

Kahului 4: 1/15/01,4/11/01, 9/17/01, 12/27/01, 2/6/02, 4/11/02, 4/26/02, 

8/12/02, 11/27/02, 1/15/03, 4/14/03, 4/17/03, 6/2/03, 8/9/03, 

8/11/03, 8/25/03, 11/14/03, 12/11/03, 2/20/04, 6/7/04, 6/8/04, 

7/28/04, 8/2/04, 8/7/04, 8/12/04, 12/16/04, 2/17/05, 4/13/05, 

5/24/05,8/27/05, 12/22/05, 1/21/06,4/15/06,8/31/06 

EMD Units: (MXl, MX2, Ml, M2, M3) 

3/13/02, 3/19/04, 3/2/05, 3/5/05, 3/14/06 

The EMD units were tested only at their maximum rating during 

source testing because they are dispatched only at their normal top 

load. Therefore, Heat Rate Constants could not be determined for 

these units. To determine Heat Rate Constants for a second degree 

polynomial curve-fit, at least four data points are needed. 

Maalaea 4: 4/17/01, 12/19/03, 10/29/04, 12/29/04,4/8/05,3/30/06 

Maalaea 5: 11/14/01, 6/26/02, 6/7/04, 12/7/04, 11/18/05 

Maalaea 6: 7/21/01, 3/19/02, 5/14/04, 3/18/05, 2/1/06 

Maalaea 7: 5/11/01, 4/16/02, 12/3/02, 5/27/04, 11/22/05 

Maalaea 8: 3/12/03, 8/13/04, 7/29/05, 11/25/05 

Maalaea 9: 4/30/04, 3/30/05 

Maalaea 10: 4/20/01,3/11/02, 10/6/03,5/24/04, 1/28/05, 1/24/06 
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Maalaea 11: 1/3/01, 3/5/02, 9/17/03, 9/25/03, 7/16/04, 1/21/05, 1/30/06 

Maalaea 12: 11/7/01, 3/26/02, 9/11/03, 2/23/04, 5/9/05, 1/31/06 

Maalaea 13: 4/18/01, 9/7/01, 3/12/02, 11/26/03, 3/1/04, 9/28/05 

Maalaea 14 and 15, Maalaea 15 and 16, Maalaea 17 and 18, Maalaea 18 and 19: 

4/25/05,5/10/05 

The Heat Rate test data arc voluminous and is available for inspection at HECO's Regulatory 

Affairs Division office, Suite 1301, Central Pacific Plaza, 220 South King Street, Honolulu, 

Hawaii. Please contact Dean Matsuura at 543-4622 to make arrangements to inspect the 

requested information. An electronic version ofthe requested data is being provided on a 

compact disc. 

M18 was installed after the 2007 test year production simulations were performed. 

Therefore, due lo the similarities between Maalaea units MI4-15/M15-16 and M17-18/18-

19, the same Heat Rate Constants were used for these units based on the heat rate tests 

performed on M14-15/M15-16. 

Data for the Hana unils should be omitted from MECO-WP-404, page 89, as the 

Hana units were modeled as transaction units in the production simulation and the Heat Rate 

Constants do not apply, 

b. The data accumulated from the various heat rate tests were used to calculate the Heat Rate 

Constants shown in MECO-WP-404, page 89. Data for similar units (i.e., Cooper-

Bessemer: M4, M5, M6, M7; Colt-Pielstik: M8, M9; Mitstubishi: MIO, Mil, M12, M13; 

EMD: MXl, MX2, Ml, M2,M3; Combined Cycle units: M14-15,M15-16, M17-18,M18-

19) were grouped together to calculate an average Heat Rate Constant. The Heat Rate 

Constant calculations are voluminous and arc available for inspection at HECO's Regulatory 
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Affairs Division office. Suite 1301, Central Pacific Plaza, 220 South King Street, Honolulu, 

Hawaii. Please contact Dean Matsuura at 543-4622 to make arrangements to inspect the 

requested information. An electronic version ofthe requested data is being provided on a 

compact disc. 
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Pages 5-362 are voluminous and are available for inspection at HECO's Regulatory Affairs 

Division office. Suite 1301, Central Pacific Plaza, 220 South King Street, Honolulu, Hawaii. 

Please contact Dean Matsuura at 543-4662 lo make arrangements lo inspect the requested 

informalion. An electronic version ofthe requested dala is being provided on a compact disc. 



MAUI ELECTRIC CO., LTD. 
KAHULUI POWER PLANT 
HEAT RATE TEST DATA 

MAUI ELECTRIC COMPANY, INC. 

KPP UNIT HO. 1 
DATEi OB-12-06 

Groaa Load IKl-2) ---> 
Actual TesL Load 

KKK 

KWH 

3,500 
2,900 

3.500 
3, 5D0 

4,500 
4,500 

5,600 
S,5D0 

6,100 

K a h u l u i Power P l an l . 

S u b j e c t ; H«flt R a t e T e s t i n g 
DATE: 0 8 - 1 2 - 0 6 
KPP UNIT NO. 1 

BOILER-TURBINE 
A m b i e n t A i r Temp 
Gas E n t e r i n g A.H, 

Air Entering A , H , 
Air Leaving A.H, 
CIrc, water Inlet 
Cicc- Water Outlet 
Condenser Vacuu!n 
BarO!::etric Pressure 
Excess 0! 
Feeduatei Flow (XIOOO) 
Stea:;! Flow (xlOOD) 
Throttle Stm, Press. 
Feedwater to Blr, 

•F, 
•F, 
• F . 
• F . 
•Hg. 
•Hg. 

\ Lb/H 
Lb/H 
PSIG 
•F, 

GENERATOR 
Generator Integrator, Start 
Generator Integrator, Stop 
Generator Integrator, Dif£, 
Generator volts 
Generator Amps 
Generator V R B S 

92 
I S i 
330 
98 

335 
76.0 
65.: 

26,60 
29.50 
0.60 

35,00 
34.^0 

397 
295 

92 
370 
325 
107 
335 

77.0 
87.4 

28.50 
29.50 
0,70 

43.10 
42.30 

395 
JOS 

94 
410 
360 
107 
315 

77.0 
91,2 

28.3D 
29,50 
0,80 
57,10 
55, BO 

395 
325 

95 
44 0 
385 
110 
3fiO 

77.0 
95,0 

27.90 
2 9,50 
0.80 
70.00 
69,90 

393 
32 5 

L O A D S - M H 

9690,2 
9692.9 

2.7 
Wrono rda. 

190 
2,4 

9695,2 
9698,6 

3,4 
Wrona rda. 

210 
1,7 

9701,9 
9706.3 

4 .4 
Wrono rda. 

240 
2,0 

9710,6 
9716.1 

5.5 
Wrona rdo, 

290 
2,0 

0.0 

F, O, Temp. •F, 
F.O, Temp. ICorr,) 
F,0. Usage (Lbs./Hr.) 
Test Time (Hoursi 
Specific Gravity • F.O,Temp 
F,0. used (Gals,) 
PT RATIO 
KH (Gen.) 
KW (AUJI.I 
BTU/gal (Approx,1 
BTU/gal (Teat Lab) 

HEAT RATE (APPROX, I 
HEAT RATE (APPROX,IN 
HEAT RATE (ACTUAL!-G 
HEAT RATE (ACTUAL!-N 

FUEL CORRECTION: 

2.9 
245 

0,9357 
2310,0 

1 

281,3 
1.000 
2,700 

24 0 
151,000 
148,143 

3.5 
245 

0.93S7 
2B22,0 

1 

34 3.6 
1.000 
3.400 

240 
151,000 
14B, 143 

4 ,5 
243 

0,9364 
3710.0 

1 

451.8 
1.000 
4 , 400 

250 
151,000 
148,143 

5.5 
24 3 

0,9364 
4568.0 

1 

556.3 
1.000 
S.500 

260 
151,000 
148,143 

0,0 
0 

1,02145 
O.O 

1 

0.0 
1.000 

0 
0 

151.000 
148,143 

16,990 
IB.795 
16,669 
18,439 

14,826 
15,917 
14,545 
15,616 

15,160 
16,051 
14,873 
15,748 

16,799 
17,720 
16,4S1 
17,385 

BDIV/DI 
aniv/oi 
»DIV/0l 
•DIV/DI 

AUX, TRANSFORMER 
AU K . KWH Mtr. Start 1X100! 
Aux, KWH Mtr. End (XlOO) 
A U I . Load Indicator 
Aux. KWH Ktr. Ditf, 
Aux. Amps 

KHH 
KMH 

1294.8 
1297,2 

0.24 
2,4 

15,0 

1298.9 
1301,3 

0,34 
2,4 

16,0 

1303.2 
1305,7 

0.25 
2.5 

16,0 

1307,8 
1310,4 

0.25 
2,6 

18,0 

FUEL OIL 
F,0. Totali 
Start Test 
F,0. Totali 
End Teat 
F,o. Diff. 

Lbs/Hi 
Time 
Lbs/Hr 

204 34 286 
0603 

204 36596 
0703 
2310 

20438616 
074 9 

20441438 
0848 
2B22 

20444312 
0935 

2044B022 
1035 
3710 

20451670 
1124 

204 56238 
1224 
456B 0 

EQUIPMEHT STATUS 
Boiler Blowdown-Open 
Supplying £tn Aux Stm 
CirciilflLing Pu:?pe 

Y H B / N O 

NufPber 

0 
tJo 
2 

0 
NO 
2 

0 
No 
2 

0 
NO 
2 

FUEL OIL ANALVSIS 
F.O, Temp, e Heater 
F.O. Temp. V Burner 
Sulfur, wt, » 
API Gravity • 60 "F 
Higher Heating Valu 

•F 
•F 

API 
BTU/Gal 

245 
245 

15.4 
14B,143 

245 
245 

TEST BY: 

243 
24 3 

D.SaVumn 

24 3 

243 

y o n 
^ o> 
^ 7̂  7p 
o t n -IJ 
•"̂  H w 
UJ 

o Z 
to n 

o o ĉ  
t 

o 
00 
- J 



CALCULATIONS FOR HEAT RATE CLTVE 
by: Rodney Jung 

KPP UNIT NO. 1 
DATE: 0 8 - 1 2 - 0 6 

Fuel O i l T e s t e d : OB-15-06 
T e s t e d b y : K.NaiiamacE 

DATA: 
GENERATED (MW! 
HEAT RATE(HTU/MW|G 
HEAT RATE(BTU/«W)N 
NUMBER OF TESTS 
PRICE OF FUEL/BBL 
H.H,V. IBTU/GAL! 

A, B, C CONSTANTS: 
GROSS A-

PREDICTED VALUES: 
GENERATED (MWIG 
HEAT RRTE(aTU/r.iwlG 
GENERATED (MW!N 
HEAT RATEOTU/KWIN 
GROSS IHBTU) 
NET (MBTU) 
COST/KWH 
G/KWH 
G/PS-H 

2 , 9 
16 ,669 
I B , 4 3 9 

3 
S5B.71B7 

1 4 B , H 3 

3 3 . 6 3 0 , 6 0 
( 8 . 6 9 4 . B 2 5 ) 
1 , 0 5 0 , 3 1 7 4 

2 , 0 
2 0 . 0 4 2 

1 ,77 
2 2 , 8 2 5 
40,OB4 
4 0 , 4 0 1 

$ 0 , 1 8 9 1 
4 9 5 , 1 9 
3 6 0 , 7 6 

a c t . 

act. 

19 

31 
42 
43 

3 , 3 
146 
, 9 7 
673 
120 
694 

SO,1807 
47 
34 

,04 
,62 

4 . 5 
1 4 , 8 7 3 
1 5 , 7 4 8 

NET A. 
8 . 
C-

2 . 5 
1 7 , 9 5 8 

2 , ! 7 
2 0 , 1 3 3 
4 4 . 8 9 5 
4 5 . 7 0 2 

5 0 , 1 6 9 5 
4 4 3 . 7 0 
3 2 3 . 2 4 

5 , 5 
1 6 , 4 B 1 
1 7 , 3 8 5 

3 9 . 9 7 B . 2 2 
( 1 1 , 1 2 9 , 8 9 2 ! 
1 . 2 7 6 . 7 4 0 0 

2 , 7 
1 7 , 2 7 1 

2 , 4 7 
1 9 . 2 3 5 
4 6 , 6 3 3 
4 7 , 5 1 0 

SO.1630 
4 2 6 , 7 1 
3 1 0 , 8 8 

3 , 0 
1 6 . 3 9 9 

I . n 
1 8 , 0 7 ) 
4 9 , 1 9 7 
5 0 , 0 7 9 

SD.1548 
4 0 5 , I B 
2 9 5 . I B 

3 . 2 
1 5 . 9 2 2 

2 . 9 7 
1 7 . 4 3 6 
5 0 . 9 5 2 
5 1 , 7 8 6 

SD.1503 
3 9 3 . 4 0 
: 8 6 . G 0 

3 , 5 
1 5 , 3 6 5 

3 . 2 5 
1 6 , 6 6 4 
53 .77B 
5 4 , 1 5 7 

3 0 . 1 4 5 0 
3 7 9 , 6 3 
3 7 6 . 5 7 

3 , 7 
1 5 , 0 9 9 

3 , 4 5 
1 6 , 2 7 6 
55 .B65 
5 6 , 1 5 3 

SO.1425 
3 7 3 . 0 5 
2 7 1 . 7 7 

4 , 0 
1 4 , 8 5 6 

J . 7 5 
1 5 , 8 8 6 
5 9 . 4 26 
5 9 , 5 7 4 

SO,1402 
3 6 7 , 0 6 
2 6 7 . 4 1 

4 , 3 
1 4 . 8 0 0 

3 , 9 5 
1 5 . 7 5 4 
6 2 , 1 6 0 
6 2 , 2 3 0 

s o , 1 3 9 7 
3 6 5 . 6 7 
2 6 6 , 4 0 

PREDICTED VALUES fCONT.lt 
GENERATED (MWIG 
HEAT RATE(BTU/WW!G 
GENERATED (MWIN 
HEAT RATE(BTU/MW1N 
GROSS (HBTU) 
NET (MBTUl 
COST/KWH 
G/KWH 
G/PS-H 

1 4 , 8 7 3 
4 . 2 4 

15 ,74B 
6 6 , 9 3 B 
6 6 . 7 7 0 

s o . 1 4 0 4 
3 6 7 , 4 7 
2 6 7 , 7 1 

15 ,026 
4 . 44 

1 5 , 8 7 1 
70 .624 
7 0 . 4 6 7 

S0,141B 
3 7 1 , 2 7 
2 7 0 , 4 8 

15 ,414 
4 . 7 4 

1 6 . 2 4 7 
7 7 . 0 7 2 
7 7 . 0 1 2 

5 0 - 1 4 5 5 
3B0.B5 
2 7 7 , 4 6 

5 , 2 
1 5 . 7 7 8 

4 , 9 4 
1 6 . 6 3 6 
8 2 , 0 4 6 
8 3 , 1 3 2 

SQ,14B9 
3 8 9 , 8 4 
3 6 4 , 0 1 

5 , 6 
1 6 . 7 5 B 

5 , 3 1 
1 7 , 6 8 9 
93 ,B42 
9 4 , 4 6 1 

SO,1581 
4 1 4 . 0 4 
3 0 1 . 6 4 

S,B 
1 7 . 3 7 3 

5 , 5 4 
IB .374 

1 0 0 , 7 6 5 
1DJ .794 
s o , 1 6 4 0 

4 2 9 , 3 5 
3 1 2 . 7 2 

5 ,9 
1 7 , 7 1 3 

5 ,64 
1 8 , 7 5 5 

1 0 4 , 5 0 5 
1 0 5 , 7 7 9 
SO.1672 

4 3 7 , 6 4 
318 ,B3 

E.O 
1 8 . 0 7 3 

5 . 7 4 
1 9 , 1 6 2 

1 0 8 , 4 3 8 
1 0 9 . 9 8 7 
5 0 , 1 7 0 6 

446 .54 
3 2 5 . 3 2 

6 . 1 
1 8 , 4 5 4 

5 , 8 4 
1 9 . 5 9 3 

1 1 3 , 5 7 3 
1 1 4 . 4 2 5 
SO,1742 

4 5 5 . 9 6 
3 3 2 , 1 8 

WORKSHEET 

MEGAWATTS • X 

2 0 , 2 5 
3 0 , 2 5 

X*3 
24.389 

9 1 . 1 2 5 
1 6 6 , 3 7 5 

7 0 , 7 2 8 1 1 6 6 6 8 , 7 7 7 4 4 8 3 3 9 , 4 5 4 1 4 0 1 8 4 . 4 3 

4 1 0 . 0 6 2 5 
9 1 5 , 0 6 2 5 

1 4 8 7 2 , 8 1 4 6 5 6 6 9 2 7 , 6 6 7 3 0 1 1 7 4 , 5 
1 6 4 8 1 , 1 6 3 4 5 9 0 6 4 6 . 3 9 9 49B555 ,19 

WORKSHEET (NET! 

MEGAWATTS - X 

4 . 5 
5 , 5 

X 3 
B , 4 1 

20-25 
30.25 

X 3 
24,389 

HEAT PATE • V 
X'4 ¥ YX yX*2 

7 0 . 7 2 8 1 1 8 4 3 8 , 9 1 3 5 3 4 7 3 , 8 4 8 1 5 5 0 7 1 , 2 6 

9 1 . 1 2 5 4 1 0 . 0 6 2 5 1 5 7 4 7 , 6 8 6 7 0 8 6 4 , 5 8 8 31BB90.65 
1 6 6 , 3 7 5 9 1 5 . 0 6 2 5 1 7 3 8 5 , 1 9 4 9 5 6 1 8 , 5 6 4 5 3 5 9 0 2 . 1 

CTQ 
o 
Os 
o 
U) 
Ov 
NJ 

o > 
o -
m ^ 

5B,91 2 8 1 , 8 8 9 1395 .B531 4 8 0 2 2 , 7 5 5 7 2 0 5 9 1 3 , 5 2 9 3 9 9 1 4 , 1 1 

1 0 , 3 2 
- 9 2 7 B . 1 9 9 0 8 9 

- 1 7 5 2 , 9 8 7 7 3 
8 5 . 7 2 8 

7 1 7 . 1 7 1 2 

1 0 5 0 , 3 1 7 3 9 3 
- B 8 9 1 , 8 3 5 2 2 7 

3 3 6 3 0 . 6 0 1 3 7 

a< 1 0 . 3 2 
b - - 3 B S 0 2 , 2 9 
d - - 5 4 0 9 , 1 2 6 
e - B5.72B 
f. 7 1 7 . 1 7 1 3 

2 B l , e a 9 1 3 9 5 , 8 5 3 1 5 1 5 7 1 , 7 9 3 219956 9 9 9 8 6 4 , 0 1 

1 2 7 6 , 7 4 
- 1 1 1 2 9 , 8 9 
3997B,218 

O o 
O N 

O 
OJ 
( X 

http://fCONT.lt


MAUI ELECTRIC CO.. LTD, 
KAHULUI POWER PLANT 
HEAT HATE TEST DATA 

MAUI ELECTRIC COMPA.-JY, INC. 

KPP UHIl 
DATE: < 

Gross Load (Kl-2) j 
Actual Test Load 

KUH 
KWH 

2,500 
2,500 

3,500 
3,500 

4, 500 
4,500 

5,600 
5,500 

6, 100 

Kahului Power Plant 

Subject: Heat Hate 
aATE: 05-19-06 
KPP UNIT NO, 1 

BOILEP-TURBINE 
Ambient Air Temp 
Gas Entering A.H, 
Gas Leaving A.H. 
Air Entering A.H, 
Air Leaving A,H. 
Circ, Water Inlet 
Circ, water Outlet 
Condenser Vacuum 
Barometric Pressure 
Excess 02 

Feedwater Flow (XIOOO) 
Steam Flow (XIOOO! 
Throttle Stm, Press. 
Feedwater to Blr, 

FUEL OIL ANALYSIS 
F.O. Temp. • Heater 
F.O, Temp, • Burner Deck 
Sulfur, Ht, t 
API Gravity • 60 -F, 
Higher Heating Value 

-Hg, 
"Hg, 
* 
Lb/Hr 
Lb/Hr 
PSIG 

97 

362 
295 
134 
340 

76,0 
B3,5 

28,90 
39.72 
2.60 

30,58 
38.81 

395 
284 

97 
362 
307 
115 
340 

76.0 
86,6 

28,80 
39.71 
1,50 

43,3B 
43.44 

395 
300 

9B 
372 
333 
139 
340 

76-0 
90.3 

28.50 
39.71 
0.60 

5B.28 
56.71 

395 
330 

96 
383 
355 
127 
340 

76,0 
93.6 

2B,20 
29.73 
0.60 

69,96 
69.35 

395 
335 

GENERATOR 
Generator integrator 
Generator Integrator 
Generator Integrator 
Generator volts 
Generator Amps 
Generator VARS 

ftUX, TRANSFORMER 

Start 
Stop 
Diti, 

Aux. KHH Mtr, start (XlOO) 
Aux, KHH Mtr, End (XlOOl 
Aux, Load Indicator 
Aux. KHH Mtr, Diff. 
Aux, Amps 

FUEL OIL 
F.O. Totaliier-Start 
Start Test 
F,0, Totaliier-End 
End Test 
F,0. Dift. 

EOUIPME.vr STATUS 
Boiler Blowdown-Open 
Supplying Stn Aux Stn 
Circulating Pumps 

MWH 
V. 
A. 
MVAR 

KWH 
KWH 
KW 
KWH 
A-

Lbs/Hr 
Time 
Lbs/Hr 
Time 
Lbs/Hr 

1 
Yes/No 
Number 

3133,1 
3135,4 

2,3 
11,700 

160 
1.3 

3136.7 
314 0,2 

3.5 
11,700 

198 
1.9 

3141.8 
3146,2 

4 . 4 

11,800 
258 

2. 5 

3150,5 
3156,0 

5,5 
11,800 

302 
2,6 

0.0 

6780,0 
6782,3 

3,3 
14,5 

6783,3 
6785-B 

3,5 
15,0 

67B6,B 
6789,4 

2.6 
15.8 

6791,6 
6794,2 

2.6 
16,1 1 

54105976 
0628 

54107968 
0728 
1992 

54109160 
0754 

54112020 
0854 
2860 

54I114D0 
0918 

54117120 
1018 
3720 

54120732 
1110 

54125272 
1210 
45401 0 

0 
No 
2 

0 
No 
2 

0 
No 
2 

0 
No 
2 

•F 
-F 

API 
BTU/Gal 

244 

18,8 
144,833 

240 

TEST BY: 

240 

•T Higfl^n^ 

240 

F.O, Temp, -F, 
F-O. Temp, ICorr,! 
F.O, Usage (Lbs./Hr.) 
Test Time (Hoursi 
Specific Gravity • F.C 
F.O, Used IGals,! 
PT RATIO 
KH (Gen,! 
KH (Aux.) 
BTU/gal (Approx.1 
BTU/gal (Test Lab) 

HEAT RATE (APPROX,! 
HEAT RATE {APPROX,IN 
HEAT RATE (ACTUAL)-G 
HEAT RATE (ACTUAL!-N 

FUEL CORRECTION: 

2,5 
244 

0-93605 
1992,0 

1 

242.6 
1.000 
2,3 00 

230 
151.000 
144,833 

T E S T 
3,5 
240 

0.93745 
286Q.0 

1 

348.3 
1.000 
3, 500 

350 
151,000 
144,B33 

L O A D S 
4.5 
240 

0.93745 
3730.0 

1 

453,0 
1,000 
4,400 

260 
151, 000 
144,833 

- H U 
5,5 
240 

0,93745 
4 54 0.0 

1 

553,8 
1, 000 
5, 500 

360 
151,000 
144,833 

0,0 
0 

1.02145 
0.0 

1 

0.0 
1,000 

0 

n 
151,000 
144,833 

14.651 
16,136 
14,053 
15.477 

15,025 
16,181 
14,412 
15,520 

15,301 
16,133 
14,580 
15,4 74 

16.696 
17.612 
16,014 
16.893 

«D:V/OI 
«DIV/D1 
•DIV/OI 
»D:V/OJ 

- 0 

CTQ 

n 
- J 

u> 
ON 
NJ 

a Q 
o > 

TS n 
7̂  

m , 
z NJ 
o o 
0\ o 
1>J 
00 
- J 



CALCULATIONS FOR HEAT RATE CTJRVE 
By: Rodney J u n g 

KPP UNIT MO. 1 
DATE: 0 5 - 1 9 - 0 6 

DATA: 
GENERATED |MW! 
HEAT RATE(BTU/MW1G 
HEAT RATE(BTU/MH)N 
NUMBER OF TESTS 
PRICE OF FUEL/BBL 
H.H.V. (BTU/GAL) 

A. B. C CONSTANTS: 
GROSS A-

PREDICTED VALUES: 
GENERATED (MWjG 
HFJVT R A T E ( B T U / M H ! G 
GENERATED (MW!N 
HEAT RATE(BTU/MH!N 
GROSS (MBTU! 
NET (MBTUl 
COST/KWH 
G/KHH 
G/PS-H 

3 
S 5 7 . 0 7 1 4 
1 4 4 , 8 3 3 

2 3 . 7 9 7 , 4 9 
( 4 , 8 9 7 , 9 8 9 1 

6 3 3 , 2 1 4 8 

2 . 0 
1 6 , 5 3 4 

1 .77 
1 8 . 3 3 8 
3 3 . 0 6 9 
3 2 . 4 S 8 

SO.1551 
4 0 B . 5 3 
2 9 7 . 6 3 

Fue l O i l T e s t e d : 

3 , 5 
1 4 , 4 1 3 
15 ,520 

a c t . 
a c t , 

2 , 2 
1 5 , 0 8 7 

1 ,97 
1 7 , 7 7 3 
3 5 , 3 9 1 
3 5 , 0 1 0 

SO,1509 
3 9 7 , 4 6 
3 8 9 . 5 6 

T e s t e d b y : 

4 . 5 
1 4 , 5 8 0 
15 ,474 

NET A-
8* 

c-

3 , 5 
1 5 , 5 1 0 

2 , 2 7 
1 7 , 0 3 2 
3 8 , 7 7 6 
3 8 . 6 6 4 

s o , 1 4 5 5 
3B3,23 
2 7 9 . 1 9 

0 5 - 3 2 - 0 6 
r h 

5 . 5 
1 6 , 0 1 4 
1 6 , B 9 3 

3 7 , 2 2 3 , 6 3 
( 5 , 9 0 B , 2 7 6 I 

7 3 2 . 7 1 1 0 

3 . 7 
1 5 . 1 B 9 

3 . 4 7 
1 6 , 6 1 3 
4 1 , 0 1 1 
4 1 . 0 3 3 

5 0 , 1 4 2 5 
3 7 5 , 2 9 
2 7 3 , 4 1 

3 . 0 
1 4 , 8 0 3 

2 . 77 
1 6 , 0 9 3 
4 4 , 4 0 8 
4 4 . 5 7 8 

5 0 . 1 3 8 9 
3 6 5 , 7 4 
2 6 6 , 4 5 

3 , 2 
14.6DB 

2 . 9 7 
1 5 , 8 2 0 
4 6 , 7 4 7 
46 ,9B6 

5 0 , 1 3 7 1 
3 6 0 , 9 4 
2 6 2 , 9 5 

3 , 5 
1 4 , 4 1 2 

3 -25 
1 5 , 5 2 0 
5 0 . 4 4 1 
5 0 . 4 4 1 

5 0 , 1 3 5 2 
3 5 6 , 0 8 
2 5 9 , 4 1 

3 . 7 
1 4 , 3 4 4 

3 . 4 5 
1 5 . 3 9 4 
5 3 , 0 7 3 
5 3 , 1 0 9 

SO,1346 
3 5 4 , 4 1 
2 5 8 , 1 9 

4 . 0 
1 4 , 3 3 7 

3 . 7 5 
1 5 , 3 1 4 
5 7 , 3 5 0 
5 7 , 4 2 7 

SO.1345 
354 ,24 
2Sfl ,07 

4 , 2 
1 4 . 3 9 6 

3 , 9 5 
1 5 . 3 3 4 
6 0 , 1 6 5 
6 0 , 5 6 9 

SO,1351 
3 5 5 , 7 0 
2 5 9 , 1 3 

PREDICTED VALUES (C 
GENERATED (MW)G 
HEAT RATE(aTU/MH)G 
GENERATED (KH!N 
HEAT RATE(BTU/MW!N 
GROSS (MBTU! 
NET (MBTUl 
COST/KHH 
G/KHH 
G/PS-H 

4 , 5 
1 4 , 5 8 0 

4 .24 
1 5 , 4 7 4 
6 5 . 6 0 9 
6 5 , 6 0 9 

SO.1368 
3 6 0 . 2 3 
2 6 2 . 4 4 

4 , 7 
1 4 , 7 6 5 

4 , 4 4 
1 5 , 6 4 0 
6 9 , 3 9 7 
6 9 . 4 4 3 

S0 ,13B5 
3 6 4 , 8 1 
265 .7B 

5 .0 
15 , 139 

4 . 7 4 
1 6 , 0 0 0 
7 5 , 6 9 3 
75 .B40 

s o , 1 4 2 0 
374 ,04 
2 7 2 . 5 0 

5 , 2 
1 5 , 4 5 1 

4 , 9 4 
1 6 , 3 1 3 
8 0 . 3 4 5 
B0.5B7 

5 0 , 1 4 5 0 
3 8 1 , 7 5 
2 7 B , 1 2 

5 . 6 
1 6 , 2 2 7 

5 . 3 4 
1 7 , 1 1 5 
9 0 , 8 7 3 
9 1 , 3 9 5 

5 0 , 1 5 3 3 
4 0 0 . 9 4 
2 9 2 , 0 9 

5,B 
1 6 , 6 9 2 

5 . 5 4 
1 7 , 6 0 4 
9 6 . 8 1 1 
9 7 , 5 2 6 

5 0 , 1 5 6 6 
4 1 2 , 4 0 
3 0 0 , 4 5 

5 .9 
16 ,94 3 

5-64 
1 7 , 8 7 0 
9 9 - 9 6 1 

1 0 0 , 7 8 9 
5 0 , 1 5 9 0 

41B,61 
3 0 4 , 9 7 

6 . 0 
1 7 , 2 0 6 

5 . 7 4 
1 8 , 1 5 3 

1 0 3 . 2 3 8 
1 0 4 , 1 9 0 
5 0 . 1 6 1 4 

4 2 5 , 1 3 
3 0 9 , 7 1 

6 , 1 
1 7 , 4 8 3 

5 .84 
1 8 , 4 4 7 

1 0 6 , 6 4 5 
1 0 7 , 7 3 2 
SO.1640 

4 3 1 , 9 6 
3 1 4 , 6 9 

WORKSHEET 

HEGAHATTS 

WORKSHEET (NET! 

HEAT RATE • Y 

1 5 0 , 0 6 2 5 1 4 4 1 1 . 7 7 B 3 5 5 0 4 4 1 , 2 2 4 1 7 6 5 4 4 , 2 3 
4 1 0 , 0 6 2 5 1 4 5 7 9 . 7 4 7 7 9 6 5 6 0 8 , 8 6 5 3 9 5 3 3 9 . B 9 
9 1 5 . 0 6 2 5 16014-2O68S BB078.138 4 8 4 4 2 9 , 7 6 

6 2 , 7 5 3 0 0 , 3 7 5 1 4 7 5 . 1 8 7 5 4 5 0 0 5 , 7 3 3 2 0 4 1 2 8 . 3 3 9 5 6 2 1 3 , 9 3 

1 2 , 2 5 
2 0 , 2 5 
3 0 , 2 5 

4 2 , 8 7 5 
9 1 , 1 2 5 

1 6 6 , 3 7 5 

4 4 5 3 3 , 0 5 9 1 6 
4 8 0 7 . 2 8 5 5 0 6 

6 3 3 , 3 4 4 8 0 6 3 
- 4 8 9 7 . 9 8 9 0 1 
2 3 7 9 7 , 4 9 0 9 9 

MEGAWATTS 

X 
0 

3 , 5 
4 . 5 
5 , 5 

K 
X ' 3 

0 
1 2 . 2 5 
2 0 , 2 5 
3 0 . 2 5 

X*3 
0 

4 2 , 8 7 5 
9 1 , 1 2 5 

1 6 6 , 3 7 5 

1 5 0 , 0 6 2 5 1 5 5 2 0 . 3 7 7 5 4 3 2 1 , 3 1 8 1 9 0 1 2 4 . 6 1 
4 1 0 , 0 6 2 5 1 5 4 7 3 , 7 8 9 6 9 6 3 3 , 0 5 3 1 3 3 4 4 . 2 3 
9 1 5 , 0 6 2 5 1 6 8 9 2 . 6 2 3 9 2 9 0 9 . 4 2 8 5 1 1 0 0 1 , 8 5 

6 2 , 7 5 3 0 0 , 3 7 5 1 4 7 5 , 1 8 7 5 4 7 8 8 6 , 7 8 9 2 1 6 8 6 2 , 8 1 0 1 4 4 7 0 . 7 

b - 3B516.0B 
d . 4 1 1 6 . 7 3 9 7 

7 3 2 , 7 1 1 0 4 
- 5 9 0 8 , 2 7 6 
2 7 2 2 3 , 6 3 3 

-d 
nq 
o 
00 
o 
-^ u> 
CTs 
to 

n 
o 
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H 
Z 
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MAUI ELECTRIC CO. , LTD, 
KAHULUI POWER PLANT 

HEAT RATE TEST DATA 

KPP UNIT NO, 1 
DATE: 02-25-06 

KAUI ELECTRIC CtWPANY, INC. 

G r o s s Load ( K l - 3 ) - - - > 
A c t u a l T e s t Load 

BOILER-TURBINE 
A m b i e n t A i r Temp 
Gas E n t e r i n g A . H . 
Gas L e a v i n g A.H, 
A i r E n t e r i n g A . H . 
A i r L e a v i n g A . H . 
C i r c . H a t e r I n l e t 
C i r c - H a t e r O u t l e t 
Co .ndenser Vacu-jm 
B a r o m e t r i c P r e s s u r e 
E x c e s s 02 
F e e d w a t e r Flow (XIOOO! 
Steaffl Flow (KlODDl 
T h r o t t l e S t m . P r e s s , 
F e e d w a t e r t o B l r . 

KHH 

KHH 

• F . 

• F . 

• F . 

• F , 

• F , 

• F , 

- F , 

i g . 

19 • 

% Lb/Hr 
Lb/Hr 
PSIG 
• F . 

GENERATOR 
Generator Integrator, Start 
Generator Integrator, Stop 
Generator integrator, Diff, MWH 
Generator Volts v. 

Generator Amps A, 
Generator VARS MVAE 

TRANSFORMER 
*UK. KHH Mtr, start (XlOO) 
\ux. KHH Mtr. End (XlOOl 
lux. Load Indicator 
\ux, KHH Mtr, Diff. 
4UX. Amps 

KWH 
KHH 

2 . 5 0 0 
3 , 5 0 0 

3 . 500 
3 , 5 0 0 

1 , 6 0 0 
4 , 5 0 0 

5 , 6 0 0 
5 , 0 0 0 

6 , 1 0 0 

1 0 0 

34 5 
3 1 5 

14 5 
3 4 4 

7 6 . 0 
B3,4 

3 8 . 8 0 
2 9 , 5 4 

1 ,10 
3 2 . 0 9 
30 ,4B 

3 9 5 

3 9 0 

1 0 0 

3 7 0 

3 2 5 

1 5 7 

34 0 
7 6 . 0 
8 6 . 6 

2 8 - 7 0 
2 9 , 5 2 

0 . 7 2 
44 . 7 9 
4 3 , 5 7 

3 9 5 

3 0 0 

1 0 2 

4 0 0 

3 5 2 

1 6 8 

3 4 1 

7 6 , 0 
B 9 , 9 

2 8 , 4 0 
3 9 . 5 2 

0 . 5 5 
5 7 , 7 9 
5 6 . 9 0 

3 9 5 

3 1 8 

1 0 2 

1 2 0 

36 B 
1 7 0 

3 4 2 

7 6 . 0 
91-B 

2 8 . 3 0 
2 9 . 5 3 

0 , 5 1 
64 .B5 
6 3 . 8 3 

3 9 5 

3 2 0 

6 8 9 2 , 3 
6 8 9 4 . 7 

2 , 5 

1 1 , 7 0 0 
1 5 1 

1 , 5 

6 8 9 6 - 4 
6 8 9 9 . 8 

3 . 4 

1 1 , 7 0 0 
I B B 

1 , 5 

6 9 0 2 . 0 
6 9 0 6 , 5 

4 5 
1 1 , 7 0 0 

3 4 1 

1 . 9 

6 9 0 B . 9 
6 9 1 3 . 9 

5 , 0 

1 1 , 7 0 0 
36 5 

1 , 9 

0 . 0 

3 5 7 4 . 4 
2 5 7 6 . 6 

0 ,24 
2 , 3 

1 4 . 0 

2 5 7 7 . B 
2 5 8 0 , 0 

0 . 2 4 
2 , 4 

1 5 . 0 

2 5 8 1 , 4 
2 5 8 3 . 9 

0 . 2 6 
2 , 5 

1 5 . 3 

2 5 B 5 . 2 
2 5 8 7 - 7 

0 , 2 6 
2 . 5 

1 5 , 5 

Kahului Power Plant 

Subject: Heat Rate Testing 
DATE: 02-25-06 
KPP UNIT NO, 1 

F,0, Tenp, •F, 
F.O, Temp. (Corr,) 
F,0, Usage (Lbs,/Hr.) 
Test Time (Hours) 
Specific Gravity • F.O,Temp 
F,0, Used IGals,) 
PT RATIO 
KW (Gen,) 
KW (Aux.) 
BTU/gal (Approx,) 
BTU/gal (Test I*bl 

HEAT RATE (APPROX,)G 
HEAT RATE (APPROX,)N 
HEAT RATE (ACTUAL)-G 
HEAT RATE (ACTUAL)-N 

FUEL CORRECTION: 

2 . 5 

24 3 
0 , 9 3 6 4 

3ioa.o 
1 

2 5 6 , 7 
1.000 
3 . 5 0 0 

2 2 0 

1 5 1 , 0 0 0 
1 4 8 , 3 3 3 

T E S T 
3 . 5 

2 4 2 

0 , 9 3 6 7 5 
2 9 1 2 , 0 

1 

354 ,6 
1 , 000 
3 , 4 0 0 

2 2 0 

1 5 1 , 0 0 0 
1 4 8 , 3 3 3 

L O A D S 
4 - 5 

2 4 2 

0 , 9 3 6 7 5 
3B0D,0 

1 

4 6 2 , 7 
1 ,000 
4, 500 

2 5 0 

1 5 1 , 0 0 0 
1 4 8 , 3 3 3 

- M W 
5 , 0 

2 4 0 

0 . 9 3 7 4 5 
4 1 1 2 , 0 

1 

5 0 0 . 7 
1 ,000 
5 , 0 0 0 

2 5 0 

1 5 1 , 0 0 0 
1 4 8 , 3 3 3 

0 , 0 

0 

1 . 0 2 1 4 5 
0 . 0 

1 

0 . 0 

1 .000 
0 

0 

1 5 1 , 0 0 0 
1 4 8 . 3 3 3 

1 5 , 5 0 5 
1 7 . 0 0 1 
1 5 , 3 3 1 
1 6 . 7 0 0 

1 5 , 2 9 9 
1 6 , 3 2 5 
1 5 , 0 2 8 
1 6 , 0 3 6 

1 5 , 5 2 7 
1 6 , 4 4 1 
1 5 , 2 5 3 
1 6 . 1 5 0 

1 5 , 1 2 2 
1 5 , 9 1 8 
1 4 , 8 5 5 
1 5 , 6 3 7 

• D I V / 0 ! 
«DIV/01 
KDIV/OI 
KDIV/OI 

F,0. Totaliier-Start 
Start Test 
F.O. Total izer-End 
End Test 
F.O- Dif t , 

EQUIPMENT STATUS 
Boiler Slowdown-Open 
Supplying Stn AUX Stir 
Circulating Pumps 

FUEL OIL ANALYSIS 
F,0, Temp, « Heater 
F,0, Tomp, a Burner E 
Sulfur, wt. » 
API Gravity • 60 -F, 
Higher Heating Value 

4B834992 
0601 

4B83710O 
0701 
210B 

48838536 
0731 

4 8 8 4 1 4 4 8 
083J 
2912 

4 1 5 3 7 6 7 3 
1011 

4 1 5 4 1 4 7 2 
1111 

41543788 
1131 

4 1 5 4 6 9 0 0 
1231 

3B00I 4112 D 

Yes/No 
Hufsber 

0 

NO 

2 

0 

ND 

2 

0 

N o 

2 

0 

N o 

3 

• F 

• F 

A P I 

BTU/Gal 

2 4 3 

1 5 , 2 
148 .333 

24 3 

TEST BY: 

2 4 2 

,T,H!aginfi 

34 0 

-a &3 
00 
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CALCUUITICOTS FOH HEAT RATE CURVE 
b y : Rodney J u n g 

KPP UNIT NO. 1 
DATE: 02-25-06 

Fuel Oil Tested: 02-28-06 
Tested by: rh 

D A T A : 

GENERATED (MW) 

HEAT RATB(BTU/MW!G 
HEAT RATEIBTU/MW)N 
NUMBER OF TESTS 
PRICE OF FUEL/BBL 
H,H,V. (BTU/GAL! 

A. B. C CONSTANTS: 
GROSS A. 

B-

c-
PREDICTED VALUES: 
GENERATED (MH)G 
HEAT RATE(BTU/MW!G 
GENERATED (MW)N 
HEAT RATEfBTU/HH)N 
GROSS (MBTU! 
NET (MBTU! 
COST/KHH 
G/KHH 
G/PS-H 

PREDICTED VALUES (CONT,) 
GENERATED (MW)G 
HEAT RATE(BTU/MH)G 
GENERATED (KW!N 
HEAT PATE(BTU/MH)N 
GROSS (MBTU! 
NET (MBTU) 
COST/KWH 
G/KHH 
G/PS-H 

15,231 
16,700 

3 
553,9491 
148.333 

16,039.94 
(410,3911 
34,6810 

2.0 
15,358 

1.8 
17,152 
30,716 
30,530 
50,1330 
379.45 
276,14 

4, 5 
14,895 

4, 3 
15.691 
67,030 
66,685 

SO,1290 
368,03 
268.12 

15,028 
16,036 

act. 
act. 

2,2 
15,305 

2,0 
16,962 

3 3 , 6 7 1 

33,584 

S O , 1 3 2 5 

378,15 

275,4 9 

4,7 
14,877 

4,5 
15,660 

69,923 

6 9 , 6 8 5 

SO,1288 

367,58 

267,79 

N E T A-

B-
C-

2.5 
15,231 

3.) 
16,700 

38,077 

38.077 

50.1319 

376-31 

274,15 

5.0 
14.855 

4.8 
15.637 

74 ,375 

74.375 

50.1286 

367.03 

267,39 

14,855 

15.637 

19,751,63 

(1.618,067) 

159,0224 

2,7 
15,IBS 

3-5 
16,54J 

40,999 

41,024 

S0,131S 

375.18 

273.32 

5.2 
14,844 

5,0 
15,638 

77.187 

77.406 

50,1385 

366.75 

267.19 

3.0 
1 5 , 1 2 1 

2.B 
16.329 

45.363 

4 5 . 3 9 4 

50.1309 

3 7 3 . 6 0 

272.18 

5.6 
11.839 

5.4 
15,677 

83.044 

83,874 

50,1284 

3 6 6 . 4 0 

266,93 

3,2 
15,082 

3,0 
16, 202 

4 8 , 2 6 2 

48,2B3 

50,1306 

372.63 

271.47 

5,9 
14,B36 

5.6 
15,716 

85,993 

97,226 

50,12S4 

366,32 

266,87 

3,5 
15,028 

3.3 
16.036 

52,599 

52,599 

SO.1301 

371.31 

270.51 

5.9 
14.826 

5.7 
15,741 

87.473 

89,934 

50,1284 

366.31 

255.B7 

3.7 
14,996 

3.5 
15,942 

55-486 

55.477 

50.1299 

370,52 

269,93 

6.0 
14,836 

5.8 
15.768 

8 8 . 9 5 7 

90.666 

50-1384 

366.32 

2 6 6 , 8 7 

4.0 
14,953 

3.B 
15,124 

59,813 

59,814 

SO.1295 

369.46 

369.16 

6.1 
14.827 

5.9 
15,799 

9 0 . 4 4 5 

92,422 

; D . 1 2 8 4 

366,34 

266-89 

4 ,2 

14,928 

4,0 
15,761 

62.698 

62,728 

50,1293 

358,83 

268,71 

MEGAWATTS • X 

- 1 0 4 6 9 . 3 1 3 2 
- 1 1 0 1 , 6 8 B 5 B 6 

HEAT RATE 

1 5 , 6 3 5 3 9 . 0 6 2 5 1 5 2 3 0 . 7 1 9 3 7 3 8 0 7 6 . 7 9 8 9 5 1 9 1 , 9 9 5 
1 2 , 8 7 5 1 5 0 , 0 6 2 5 1 5 0 2 8 . 4 1 3 7 5 3 5 9 9 . 4 4 8 1 8 4 0 9 8 , 0 7 

625 14B55.00B93 7 4 2 7 5 . 0 4 5 3 7 1 3 7 5 , 2 2 

1 8 3 . 5 8 1 4 . 1 2 5 4 5 1 1 4 . 1 4 1 3 1 1 6 4 9 5 1 . 2 9 6 5 0 6 6 5 , 2 9 

3 4 . 6 8 0 9 5 1 7 
- 4 1 0 , 3 9 1 2 9 7 
1 6 0 3 9 . 9 4 1 S 5 

HORKSHEET (NET) 

a - 9 . 5 
b - - 2 9 0 1 8 , 6 6 
d- - 3 9 2 2 , 0 2 8 

HEAT HATE - Y 

1 5 . 6 2 5 3 9 , 0 6 2 5 1 6 7 0 0 , 3 5 4 1 7 5 0 . 8 7 5 1 0 4 3 7 7 , 1 9 
4 2 . 8 7 5 1 5 0 . 0 6 3 5 1 6 0 3 6 . 4 1 7 5 6 1 2 7 . 4 6 1 9 6 1 4 6 . 1 1 

625 1 5 6 3 6 . 8 6 3 7 8 1 8 4 . 3 5 8 3 9 0 9 2 1 . 3 9 

8 1 4 . 1 2 5 4 9 3 7 3 . 6 1 9 1 7 6 0 6 2 , 5 9 6 9 1 7 1 4 . 5 8 

1 5 9 , 0 2 2 3 9 
- 1 6 1 B - 0 6 7 
1 9 7 5 1 , 6 2 9 

> 
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MAUI ELECTRIC CO,, LTD, 
KAHULUI POWER PLANT 
HEAT RATE TEST DATA 

MAUI ELECTRIC COHPANY, INC, 

KPP UNIT NO, 1 
DATE: 11-05-05 

Gross Load (Kl-2) , K H H 
Actual Test Load K H H 

BOILER-TURBINE 
Ambient Air Tetnp - F . 
Gas Entering A , H . - F . 
Gas Leaving A,H, -F. 
Air Entering A . H . -F. 
Air Leaving A , H . - F . 
Circ, water Inlet -F, 
Circ, water Outlet "F, 
Condenser Vacuum [g. 
Barometric Pressure ig. 
Excess 03 ) 
Feedwater Flow (XIOOO! Lb/Hr 
Steam Flow Ixioooi Lb/Hr 
Throttle Stm. press, PSIG 
Feedwater to Blr, "F. 

GENERATOR 
Generator Integrator, Start 
Generator Integrator, Stop 
Generator Integrator, Diff, MWH 
Generator Volts V, 
Generator Amps A. 
Generator VARS KVAR 

AUX. TRANSFORMER 
AUX. KWH Mtr, Start (XlOO) KWH 
Aux. KWH Mtr. End (XlOO! KWH 
Aux. Load Indicator MW 
Aux- KMH Mtr. Diff, KWH 
Aux. Amps A. 

Power Plant 

2, 500 
2,500 

3,500 
3,500 

4 , 500 

4,500 

5,600 

4 . BOO 

6,100 

94 
355 
315 
112 
3J0 

75.0 

B4,2 

28.80 

29.80 

2.20 

35.00 

4 0,00 

396 
280 

9B 
370 
331 
14 5 

330 
75,0 

87,2 

2B.60 

29,80 

I-8D 

4 8,00 

47,00 

396 
300 

98 
400 
361 
1S4 
340 

75,0 

91.1 

28,30 

29,70 

0.50 
61,00 
54.00 

396 
310 

99 
410 
365 
152 
34 0 

76.0 
92.5 

2B,20 
39,80 
0,60 

65,00 
57.00 

396 
135 

B294,l 
8396.5 

2.4 

8298-5 
8301.9 

3,1 
11.600 1 11,500 

148 
1. 5 

19B 
1,8 

8304.3 
8308,7 

4.5 
11.600 

255 
2,4 

8310.3 1 
8315.1 

4.8 
11.700 

270 
3.5 

0,0 

6724,5 
6737,0 

0,21 
2.5 

16.0 

6728,5 
6731,1 

0.25 
2,6 

16,0 

S733.S 
6735.1 

0-26 
2.6 

16,0 

6736.0 
6738,6 

0.36 
2,6 

16.0 

Subject: 
DATE: 11-05-05 
KPP UNIT NO. 1 

Rate Testing 

F,O. Temp, •F. 
F,0, Temp. (Corr.! 
F,0, usage lLbs,/Hr.l 
Tnst Time (Hours) 
Specific Gravity » F.O.Temp 
F.O, used (Gals,) 
PT RATIO 
KW (Gen,! 
KW (AUX,) 
BTU/gal (Approx.) 
BTU/gal (Test Lab) 

HEAT RATE (APPROX,) 
HEAT RATE (APPROX.)N 
HEAT RATE (ACTUAL)-G 
HEAT RATE (ACTUAL)-N 

FUEL CORRECTION: 

3-5 
244 

0.93605 
2148,0 

1 

261,6 
1,000 
2,4 00 

250 
151,000 
149,500 

3,5 
210 

0.93745 
2944.0 

I 

358.5 
1,000 
3,400 

260 
ISl.000 
149.500 

4 .5 

240 
0.93745 

3800,0 

1 

4 6 2 . 7 

1,000 

4, 500 

260 
151,000 

149,500 

1 .8 

338 
0.93815 

4 1 1 2 . 0 

1 

500,7 

1, 000 

4,800 

260 
151,000 

149,500 

0,0 
0 

1,02115 

0.0 
1 

0.0 
1,000 

0 
0 

151,000 

149,500 

15,799 
17,554 
15,613 
17.380 

15,167 
16,708 
15,313 
16,512 

15.527 

16,180 

15,373 

16,316 

15,123 

15,952 

14,972 

15,793 

«DIV/OI 

i D I V / 0 ! 

HDIV/OI 

BDIV/OI 

FUEL OIL 

F,0, T o t a l i z e r - S t a r t 

S t a r t Test 
F,0, Totalizer-End 
End Teat 
F.O. Diff. 

EQUIPMENT STATUS 
Boiler Blowdowji-open 
Supplying Stn Aux Stm 
Circulating Putnps 

FUEL OIL ANALYSIS 
F.O, Temp, • Heater 
F,0, Temp, t Burner 0 
Sulfur, Ht, \ 
API Gravity • 60 'F, 
Higher Heating Value 

Lbs/Hr 
Time 
Lbs/Hr, 
Time 
Lbs/Hr. 

Yes/No 
Number 

1153BB64 
0702 

11531012 
OB02 
2149 

41532734 
0838 

4153566B 
033B 
2914 

41537672 
!OII 

41S41472 
1111 
1800 

4154278B 
1131 

41546900 
1231 
4113 0 

0 
Yes 
2 

0 
Yes 
2 

0 
Ves 
2 

D 
Yes 
2 

•F 
-F 

API 
BTU/Gal 

244 

1,94 
15.6 

149,500 

210 

TEST BY: 

340 

,T.Hi.ln(n = 

238 

-a 
oo 
o 

o 
UJ 

o 
NJ 

a o 
o > 
7^ Tp 

Z 
p 
to 
O o 
ON 
O 
UJ 
oo 
- J 



CALCULATIONS FOR HEAT RATE CURVE 
by: Rodney Jung 

KPP UNIT NO, 1 
DATE: 1 1 - 0 5 - 0 5 

Fue l O i l T e s t e d : l l - D B - 0 5 
T e s t e d b y : K,Okuyama 

DATA: 
GENERATED (MW) 
HEAT RATE(BTU/MW!G 
HEAT RATE(BTU/MW)N 
NUMBER OF TESTS 
PRICE OF FUEL/BBL 
H,H,V, (BTU/GAL) 

A, B. C CONSTANTS: 
GROSS 

PREDICTED VALUES: 
GENERATED (MW!G 
HEAT RATE(BTU/MH!G 
GENERATED (MWIN 
HEAT HATE(BTU/MH)N 
GROSS (MBTUl 
NET (HBTU) 
COST/KWH 
G/KHH 
G/PS-H 

2 , 5 
1 5 , 6 4 3 
1 7 , 3 8 0 

4 
5 5 0 , 4 3 5 0 

1 4 9 , 5 0 0 

1 6 . 0 7 2 , 8 5 
( 1 6 1 . 9 3 8 ) 

( 8 . 3 1 9 2 ! 

2 . 0 
1 5 . 7 1 6 

1 .75 
1 7 . 7 5 4 
3 1 , 4 3 1 
3 1 . 0 7 0 

5 0 , 1 2 6 2 
3 8 9 . 3 0 
2B3.B8 

3 , 5 
1 5 , 3 1 3 
1 6 , 5 4 2 

a c t . 
a c t . 

2 . 2 
1 5 , 6 7 6 

1 .95 
17 .58B 
3 4 . 4 8 8 
34 ,297 

5 0 , 1 2 5 9 
3 6 7 . 3 2 
2B2 ,17 

4 . 5 
1 5 , 3 7 3 
1 6 , 3 1 6 

NET A = 
B -
C-

2 . 5 
1 5 , 6 1 6 

2 . 2 5 
1 7 , 3 5 0 
3 9 .04 0 
3 9 . 0 3 7 

5 0 , 1 3 5 4 
3 B 5 . 8 3 
2 8 1 , 0 9 

4 , a 
1 4 , 9 7 3 
1 5 , 7 9 3 

1 9 , 7 2 5 , 2 1 
( 1 , 1 2 7 , 1 4 4 ! 

70 .B036 

2 . 7 
1 5 , 5 7 5 

2 . 4 5 
1 7 . 1 9 8 
4 3 . 0 5 3 
4 2 , 1 3 5 

s o . 1 3 5 1 
3 8 4 , 8 2 
2 8 0 , 3 5 

3 . 0 
1 5 . 5 1 3 

2 . 7 S 
16 ,9B1 
4 6 . 5 3 7 
4 6 , 6 9 8 

5 0 , 1 2 4 6 
3B3,27 
2 7 9 . 2 2 

3 . 2 
1 5 , 4 6 9 

2 , 9 5 
1 6 . 8 4 3 
4 9 .502 
4 9 , 6 8 9 

SO.1243 
3B2 .21 
2 7 8 . 4 5 

3 , 5 
1 5 . 4 04 

3 , 2 4 
16 ,64B 
5 3 . 9 1 5 
5 3 , 9 3 a 

s o . 1 2 3 7 
3 8 0 , 6 0 
277 ,2B 

3 . 7 
1 5 , 3 6 0 

3 ,41 
1 6 , 5 2 4 
5 6 . 8 3 1 
5 6 . 8 4 3 

SO,1231 
3 7 9 . 5 0 
2 7 6 . 4 8 

4 . 0 
1 5 , 2 9 2 

3 , 7 4 
1 6 , 3 5 0 
6 1 , 1 6 8 
6 1 , 14 7 

SD,122B 
3 7 7 , 8 3 
2 7 5 . 2 6 

4 , 2 
15 ,246 

3 ,94 
1 6 , 2 4 0 
6 4 , 0 3 3 
63 ,9B6 

5 0 , 1 2 2 5 
3 7 6 , 6 9 
2 7 4 , 4 3 

PREDICTED VALUES (CONT,); 
GENERATED (MW!a 
HEAT RATE(BTU/MH)G 
GENERATED (MH)N 
HEAT PATE(aTU/M")N 
GROSS (MBTUl 
NET (MBTUl 
COST/KWH 

G/KWH 
G / P S - H 

4 . 5 
1 5 , 1 7 6 

1,34 
16 ,0B7 
6 8 , 2 9 1 
6 8 . 2 0 8 

s o . 1 2 1 9 
3 7 4 , 9 5 
2 7 3 . 1 6 

4 .7 
1 5 , 1 2 8 

4 .44 
1 5 , 9 9 2 
7 1 , 1 0 2 
7 1 . 0 0 3 

5 0 . 1 2 1 5 
3 7 3 , 7 7 
2 7 2 . 3 0 

5 . 0 
1 5 , 0 5 5 

4 . 7 4 
1 5 . 8 6 0 
7 5 , 2 7 6 
7 5 , 1 7 5 

SO,1209 
3 7 1 , 9 8 
2 7 0 , 9 9 

5 .2 
1 5 . 0 0 6 

4 , 9 1 
1 5 , 7 7 9 
7 8 . 0 3 1 
7 7 . 9 4 6 

5 0 . 1 2 0 S 
3 7 0 - 7 6 
2 7 0 , 1 1 

5 . 6 
1 4 . 9 0 5 

5 . 3 4 
1 5 , 6 3 4 
B3 .469 
B3,1B1 

5 0 , 1 1 9 7 
3 6 8 . 2 7 
2 6 8 , 3 9 

5 , 8 
14.B51 

5 , 5 4 
1 5 . 5 7 0 
6 6 . 1 5 2 
8 6 , 2 5 6 

5 0 , 1 1 9 1 
3 6 7 . 0 0 
2 6 7 . 3 7 

5 , 9 
1 4 , 8 3 8 

5 , 6 4 
1 5 , 5 4 0 
8 7 , 1 8 5 
6 7 , 6 1 4 

5 0 . 1 1 9 1 
3 6 6 , 3 6 
3 6 6 , 9 0 

6 . 0 
1 4 , 8 0 3 

5 . 7 1 
1 5 , 5 1 1 
6 8 . 8 1 1 
8 9 . 0 3 5 

SO.1189 
3 6 5 , 7 1 
2 6 6 , 4 3 

6 , 1 
1 4 , 7 7 6 

5 , 8 1 
1 5 , 1 8 4 
9 0 , 1 3 1 
9 0 , 4 3 8 

S 0 . 1 J 8 7 
3 6 5 , 0 7 
3 6 5 , 9 6 

MEGAWATTS - X 

13.07 
-21302.09999 
-2910,729912 

95 ,181 
7 0 2 , 1 1 2 3 

HEAT RATE . Y 
X I YX YX 2 

6 
12 
20 
23 

35 
25 
25 
04 

15 
42 
91 

110 

635 
B75 
125 
593 

3 9 . 0 6 2 5 1 5 6 4 1 . 7 9 2 5 3 9 1 0 4 , 4 8 1 9 7 7 6 1 . 2 0 3 
1 5 0 . 0 6 2 5 1 5 3 1 3 , 0 6 1 0 3 5 3 5 9 5 , 7 1 4 1B7SB5 
4 1 0 . 0 6 3 5 1 5 3 7 3 , 1 6 6 6 4 6 9 1 7 9 . 3 5 3 1 1 3 0 6 . 6 2 
5 3 0 . 8 4 1 6 1 4 9 7 1 , 6 4 6 0 8 7 1 8 6 4 , 8 6 1 3 4 4 9 5 1 . 3 3 

0 0 0 0 0 0 

6 1 , 7 9 2 6 0 , 2 1 7 1 1 3 0 . 0 2 9 1 6 1 2 9 9 , 8 6 6 2 4 2 3 3 7 4 4 , 3 1 9 4 1 6 0 4 . 1 6 

- 8 . 3 1 9 2 3 6 9 
- 1 6 1 . 9 2 8 1 3 3 
1 6 0 7 2 , 6 5 3 1 1 

WORKSHEET (NET! 

MEGAWATTS • 
X 

2 , 5 
3 , 5 
4 , 5 
1 ,8 

X 
X*2 

6 , 2 5 
1 2 . 2 5 
2 0 , 2 5 
3 3 , 0 4 

X*3 
1 5 , 6 2 5 
4 2 . 8 7 5 
9 1 . 1 2 5 

1 1 0 . 5 9 2 

1 3 , 0 7 
- S 7 9 0 8 . 7 3 
- 7 9 7 1 . 3 6 9 

9 5 , 4 6 1 
702,1123 

HEAT RATE > Y 

X 4 YX YX 2 
3 9 . 0 6 3 5 1 7 3 7 9 , 7 6 9 4 3 4 4 9 , 4 3 4 1 0 8 6 3 3 , 5 6 

1 5 0 , 0 6 2 5 1 6 5 4 1 , 8 8 7 5 7 8 9 6 . 6 0 4 2 0 2 6 3 8 , 1 1 
1 1 0 , 0 6 2 5 16315 .B61 7 3 4 2 1 . 3 7 1 3 3 0 3 9 6 , 1 8 
5 3 0 , 8 4 1 6 1 5 7 9 3 . 0 8 7 7 5 8 0 6 . 8 1 6 3 6 3 8 7 2 , 7 1 

6 1 , 7 9 3 6 0 . 3 1 7 1 1 3 0 , 0 2 9 1 6 6 0 3 0 , 6 0 4 2 5 0 5 7 4 . 2 2 1 0 0 5 5 3 0 . 6 

7 0 , 8 0 3 6 2 7 
- 1 1 2 7 . 1 4 4 
1 9 7 2 5 . 2 3 7 
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MAUI ELECTRIC CO., LTD, 
KAHULUI POWER PLANT 
HEAT RATE TEST DATA 

KAUI ELECTRIC COMPANY. INC. 

KPP UNIT NO, 1 
DATE: 08-19-05 

Gross Load (Kl-31 ---= 
Actua! Test Load 

BOILER-TURBINE 
Ambient Air Temp 
Gas Entering A,H. 
Gas Leaving A.H. 
Air Entering A.H, 
Air Leaving A,H, 
Circ, Water Inlet 
Circ. Hater Outlet 
Condenser Vacuum 
Barometric Pressure 
Excess 02 

Feedwater Flow (XIOOO! 
Steam Flo- (XIOOO! 
Throttle Stm. Press, 
Feedwater to Blr, 

KWH 

KHH 

ig, 
19, 

t 
Lb/Hr 
Ltj/Hi 
PSIG 

GENERATOR 
Generator integrator, Start 
Generator integrator. Stop 
Generator Integrator, Diff, MHH 
Generator volts v. 
Generator Amps A. 
Generator VARS MVAR 

3,600 
3,000 

3,500 
4,000 

4.500 
5,000 

6 ,600 
5,500 

6,100 

99 
3B0 
370 
340 
350 

76,0 
86,0 

28,60 
30,10 
64,00 
37,00 
37,00 

400 
300 

B9 
400 
380 
34 0 
355 

76,0 
90.0 

2B,40 
30.40 
59,00 
52,00 
51.00 

400 
330 

90 
430 
390 
310 
370 

77,0 
93.0 

26, 10 
30.40 
60.00 
65,00 
65.00 

400 
340 

92 
140 
400 
340 
365 

77.0 
95.0 

27.90 
30,40 
60.00 
72.00 
71.00 

400 
34 0 

1705.9 
1709.9 

3,9 
11,700 

172 
3,0 

1711,7 
1715.7 

1.0 
11,700 

225 
3.1 

1719.7 
1721,7 

5.0 
11,700 

270 
3.3 

1728,6 
1734,1 

5.5 
11,700 

295 
2.0 

0.0 

Kahului Power Plant 

Subject: Heat Pate Testing 
DATE: 08-19-05 
KPP UNIT NO. 1 

F.O, Temp. •F. 
F.O. Temp. (Corr,! 
F,0. Usage ILbs./Hr,! 
Test Time (Hours! 
Specific Gravity • F,O.Temp 
F,0. Used (Gals,) 
PT RATIO 
KW (Gen.) 
KW (Aux,! 
BTU/gal (Approx,) 
BTU/gal (Teat Lab! 

HEAT RATE (APPROX.) 
HEAT RATE (APPROX,!N 
HEAT HATE (ACTUAL! -G 
HEAT RATE (ACTUAL!-N 

FUEL CORRECTION: 

L O A D S - M W 
3,0 
240 

0.93715 
2472.0 

1 

301,0 
1,000 
2,900 

270 
151,000 
149,024 

4.0 
240 

0,93715 
3336,0 

1 

106,2 
1,000 
4,000 

370 
151.000 
119, 024 

5.0 
239 

0,9378 
4216.0 

1 

513.4 
1.000 
5.000 

370 
151.000 
149,024 

5.5 
239 

0.93815 
4676.0 

I 

569.4 
1,000 
5, 500 

290 
151,000 
149,021 

0,0 
0 

1.02145 
0,0 

1 

0,0 
1,000 

0 
0 

151,000 
149.024 

IB,182 
20,393 
17,944 
20,116 

17,526 
18,991 
17,397 
18,713 

17.227 
18.327 
17,002 
18,067 

17,196 
IB,255 
16,971 
18.016 

«DIV/01 
«DlV/0! 
IDIV/0! 
SDIV/OI 

AUX, TRANSFORMER 
Aux, KWH Mtr Start (XlOOl 

KWH Mtr. End (XlOO) 
Load I.idicator 
KWH Mtr, Diff, 
Amps 

KHH 
KHH 

2500,2 
2502.9 

2,70 
N/A 

16,0 

2 504.9 
2507.6 

3,90 
N/A 

16,0 

2510.0 
2512.7 

5.00 
N/A 

17,0 

2514,7 
2517,6 

S.50 
N/A 

17,0 

FUEL OIL 
F.O, Totaliier-Start 
Start Test 
F.O, Totalizer-End 
End Test 
F.O, Diff, 

EQUIPMENT STATUS 
Boiler Blowdown-Open 
Supplying Stn Aux Stm 
Circulating Pumps 

Lbs/Hr. 
Time 
Lbs/Hr. 
Time 
Lbs/Hr, 

3580424B 
0625 

35806730 
0725 
24 73 

35809146 
610 

35812484 
0910 
3336 

35815876 
1000 

35830092 
1052 
1216 

35623336 
1143 

35B3B012 
1242 
4676 0 

Yes/No 
Number 

0 
No 
3 

0 
NO 
2 

0 
NO 
2 

0 
NQ 
2 

FUEL OIL ANALYSIS 
F,0, Temp, • Heater 
F.O, Temp. • Burner Dec)? 
Sulfur, wt. t 
A P : Gravity • 60 -F. 
Higher Heating Value 

•F 
•F 

API 
BTU/Gal 

240 

15.7 
149,024 

24 0 

TEST BY: 
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CALCULATIONS FOR HEAT HATE CURVE 
by: Rodney Jung 

KPP UNIT NO. 1 
DATE: OB-19-05 

DATA: 
GENERATED (MW! 3,0 
HEAT RATE(BTU/MW|G 17,944 
HEAT RATEIBTU/KHIN 20.116 
NUMBER OF TESTS 4 
PRICE OF FUEL/BBL S4S,4307 
H.H.V. (BTU/GAL) 149,024 

Oil Tested: 08-24-05 
Tested by; K,Okuyama 

17.297 
18.743 

17,002 
16,087 

16,971 

18.016 

A, a, C COMSTANTS: 
GROSS 

PREDICTED VALUES: 
GENERATED (KW|G 
HEAT RATE{BTU/MH)G 
GENERATED (KH1N 
HEAT RATE(BTU/MH!N 
GROSS (MBTUl 
NET (MBTU) 
COST/KWH 
G/KHH 
G/PS-H 

A-
B. 
C. 

PREDICTED VALUES (CONT,) 
GENERATED (MWIG 
HEAT RATE(BTU/MW!G 
GENERATED (MH!N 
HEAT BATE(BTU/KH!N 
GROSS (MBTU) 
NET (HBTUI 
COST/KHH 
G/KWH 
G/PS-H 

21,915.17 
(1,834,828) 
170,2470 

2,0 
18,927 

1.73 
22,195 
37,653 
38.397 

50.1374 
467,63 
340,68 

4,5 
17,106 

4.23 
18,336 
76,977 
77,517 

50,1242 
422.64 
307.91 

2,3 
18.703 

1,93 
21,722 
41,146 
41,924 

50.1358 
462,09 
336,65 

4,7 
17,052 
4,43 

18,207 
80,146 
60.659 

50,1338 
431.33 
306 .91 

NET A:. 
Bi^ 

C-

2,5 
18,392 

2,23 
21,067 
45,9B0 
46,979 

SO,1335 
451 ,42 
331.06 

S.O 
16,997 

4.73 
18,083 
B4.9B6 
85.534 
50.1234 
419,96 
305,95 

28,479.27 
(3,850.379) 
354.3355 

2.7 
18.203 

2.43 
20,665 
49.146 
50,216 

50,1321 
449-73 
327,61 

5,2 
16,978 

4,93 
18.036 
ae,2B3 
SS.S17 
so,1232 
419,47 
305,60 

3.0 
17,943 

2.73 
20,116 
53.829 
54,916 

50.1302 
443,32 
322,97 

5,6 
16,979 

5.31 
IB.016 
95.083 
95.720 

50,1233 
419.51 
305.63 

3.2 
17,767 

2,93 
19,7B5 
S6.919 
57,970 

SO,1291 
139,4 7 
320.17 

5,8 
17,OOO 

5,51 
18.064 
98,602 
9S .S33 

50-1234 
420,03 
306.01 

3.5 
17.579 

3,23 
19,342 
61,526 
62,4 74 

50,1276 
434.33 
316,42 

5,9 
17,016 

5.61 
18,094 
100,394 
101,505 
SO,1235 
430,42 
306.29 

3,7 
17,457 

3.43 
19,082 
64,591 
65.451 

50.1367 
431,32 
314,33 

6.0 
17,035 

S.71 
18,130 
102.211 
103,523 
50,1236 
430.89 
306,63 

4.0 
17,300 

3.73 
18,745 
69,199 
69,919 

SO,1256 
427,43 
311.40 

6.1 
17.058 

5.91 
19,174 
104.051 
IDS.589 
50.1238 
121,45 
307.04 

4,2 
17,312 

3.93 
18,556 
72.291 
73.935 

50.1349 
435.27 
309.82 

14.7S 
-47727.104 79 
-5761.553431 

125.125 
1068.1875 

125 
166,3 75 

HEAT RATE . y 
X''4 Y YX Y X " 2 

81 17943,83133 53831.494 161494,48 

256 1 7 3 9 6 , 7 5 8 3 5 6 9 1 8 7 , 0 3 3 376748,13 

6 3 5 17001.79611 85008,983 425044,91 

915.0625 16971.11791 93341.311 513377,22 

90,25 382,375 1877.0625 6 9 2 1 3 . 5 3 3 9 1 301368,82 1376661,7 

1 7 0 . 2 4 7 0 1 2 6 

-1934,82786 

21915,17466 

H O R K S H E E T (NETI 

M E G A H A T T S 

a- 14,75 

b . - 1 0 3 3 1 1 . 5 

d- -13464.24 

e - 125,125 

f- 1 0 6 8 , 1 8 7 5 

HEAT RATE . Y 
X"3 X*4 YX YX"2 

27 81 2 0 1 1 6 , 4 0 3 6 0 3 4 9 , 2 0 8 1 8 1 0 4 7 . 6 3 
61 255 1 8 7 4 2 , 6 1 7 7 4 9 7 0 , 4 7 299881 ,BB 

12S 625 1 9 0 8 7 , 0 1 7 9 0 4 3 5 , 0 8 7 4 5 2 1 7 5 . 4 3 
1 6 6 , 3 7 6 9 1 5 . 0 6 2 5 1 8 0 1 6 , 0 8 1 9 9 0 8 8 , 4 4 3 S449B6 .44 

o o o o o 
o o o o o 

8 0 , 2 5 3 8 2 . 3 7 5 1 8 7 7 . 0 6 2 5 7 4 9 6 2 . 1 1 8 3 2 4 8 4 3 , 2 1 1 4 7 6 0 9 1 . 4 

3 5 4 , 3 3 5 5 2 
- 3 8 5 0 , 8 7 9 

2 8 4 7 9 . 2 7 

Xi a n ^ o> 
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MAUI ELECTRIC CO.. LTD, 
KAHULUI POWER PLANT 
HEAT RATE TEST DATA 

MAUI ELECTRIC COMPANY, INC, 

KPP UNIT NO, 1 
DATE: 06-18-05 

Gross Load (Kl-2) ---a 
Actual Test Load 

BOILER-TUBSINE 
Ambient Air Temp 
Gas Entering A,H, 
Gas Leaving A,H, 
Air Entering A,H, 
Air Leaving A,H, 
Circ. Hater Inlet 
Circ. Hater Outlet 
Condenser vacuum 
Barometric Pressure 
Excess 02 

Feedwater Flow (XIOOO! 
Steam Flow (XIOOO) 
Throttle Stm, Press, 
Feedwater to Blr, 

GENERATOR 
Generator Integrator, Start 
Generator Integrator, Stop 
Generator Integrator, Diff, 
Generator Volts 
Generator Amps 
Generator VARS 

AUX, TRANSFORMER 
Aux. KWH Mtr. Start (XlOO! 
Aux, KHH Mtr. End (XlOOl 
Aux, Load Indicator 
Aux, KHH Mtr. Ditf, 
Aux. Amps 

kHH 
k«H 

2,500 
2,400 

3,500 
3,100 

4,500 
4,400 

5,600 
5,000 

6, 100 

Lb/Hr 
Lb/Hr 
"SIG 

liniH 

V, 
A. 
MVAR 

kHH 
*rWH 

IWH 

98, 1 
358 
313 
144 
335 

76,0 
83-9 

28.80 
30,46 
1-70 

31.00 
26, 90 

400 
265 

69,3 
363 
320 
14 8 
335 

76,0 
7B,2 

2 8,60 
30,17 
0.70 

43, 10 
43,00 

400 
278 

91,1 
381 
34 5 

151 
338 

76,0 

90.5 

36.40 

30.47 

0.70 

57.00 

56-40 

396 
34 0 

92 
3BB 
364 
153 
339 

77,0 

92.6 

28.20 

30.45 

0.60 

65,20 

64 .80 

395 
360 

7231,3 

7 2 3 3 , 7 

2.4 
11,600 

14 8 
2.0 

7336,4 
7239,8 

3,4 
11,600 

377 
2,0 

7242,9 
7247.3 

4,4 
11,600 

235 
2.2 

7351.3 
7256.3 

5,0 
11,600 

264 
3.3 

0,0 

9369,4 
9371.7 

2, 30 
N/A 

14 .2 

9374,0 
9376,4 

2.40 
N/A 

14,9 

937B.3 
93B0,7 

2.50 
N/A 

15.1 

9383.7 
9385,2 

3.50 
N/A 

15.4 

Subject: Heat Rate Testi 
DATE: 06-18-05 
KPP UNIT NO- 1 

F.O, Temp, •F, 
F.O, Temp, (Corr,I 
F,0, usage (Lbs,/Mr.1 
Test Tima (Hoursi 
Specific Gravity a F.t 
F.O, used (Gale,! 
PT PATIO 
KH (Gen,! 
KH (Aux,! 
BTU/gal (Approx,! 
BTU/gal (Test Labi 

HEAT RATE (APPROX.) 
HEAT RATE (APPROX.IN 
HEAT RATE (ACrUALI-O 
HEAT RATE (ACTUAL!-N 

FUEL CORRECTION: 

2,4 
231 

0.93955 
2044,0 

1 

34 B. 9 
1.000 
2.400 

230 
151.000 
119,357 

T E S T 
3,1 
330 

0,94 095 
2842.0 

1 

346.1 
1,000 
3,100 

240 
151.000 
149.357 

L O A D S 
4 .4 
230 

0,94095 
3654,0 

1 

445,0 
l.OOO 
4,400 

250 
151,000 
149.357 

- M H 
5,0 
229 

0.9413 
114 2.0 

1 

504.4 
1.000 
5, 000 

250 
151,000 
149,357 

0-0 
0 

1,02115 
0.0 

1 

0.0 
1.000 

0 
0 

151.000 
149.357 

15,034 
16,557 
14,B70 
16,377 

14,931 
16,030 
14,768 
15,856 

14.931 

15,809 
11,76B 
15,637 

15,232 
16.034 
15. 067 
15,860 

BDlv/OI 
«DIV/OI 
»DIV/OI 
«DlV/0! 

FUEL OIL 
F,0. Totalizer-start 
Start Test 
F.O. Totalizer-End 
End Test 
F,0, Diff, 

EQUIPMENT STATUS 
Boiler Blowdown-Open 
Supplying Stn Aux Stm 
Circulating Pumps 

FUEL OIL ANALYSIS 
F,0. Temp, • Heater 
F,o, Tamp, • Burner Deck 
Sulfur, Wt, > 
API Gravity • 60 -F, 
Higher Heating Value 

Lbs/Hr 
Time 
Lbs/Hr 
fime 
Lbs/Hr 

Ves/No 
(lumber 

31515034 
0607 

31517068 
0707 
2044 

31519792 
0807 

31533634 
0907 
2843 

31525334 
0952 

3I6289BB 
1052 
3654 

315324 34 
1142 

31536576 
1243 
4142 0 

0 1 0 
No NO 
2 1 2 

0 
NO 
2 

0 
No 
2 

>F 
•F 

API 
BTH/Gal 

234 
234 

14 ,9 
119,357 

230 
230 

TEST BY: 

230 
230 

229 
239 

Kawilta/Marr in Ah Yuen 

;? o o 
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o n — 
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C A L C U L A I - I O N S FOR H E A T R A T E CURVE 
b y : Rodriey J u n g 

KPF UNIT- NO. 1 
DATE: 0 6 - 1 8 - 0 5 

DATA: 
GENERATlvD (MWI 
HEAT RA7^[aTU/„w]G 
HEAT RATE(BrU/HW|N 
NUMBER O F T E S T E 
PRICE Ofc FUEL/BBL 
H,H,V, (BTU/GAL) 

A. B, C CONSTANTS: 
GROSS A-

PREDICTED VALUES: 
GENERATED (MW)G 
HEAT RA7'E(BTU/MW!G 
GE.NERATK) (MHIN 
HEAT R A T E ( B T U / M W 1 N 
GROSS (MBTUl 
NET (MBTu! 
COST/KWH 
G/KWH 
G/PS-H 

Fue l O i l T e s t e d : O 6 - 2 4 - 0 5 
T e s t e d b y : K,Okuy.ima 

2.1 
14,870 
16,377 

4 
S42,5625 
149,357 

16,421,32 
(974,9991 
139-5651 

3,4 
14,768 
15,656 

act. 
act. 

4.4 
14,76B 
15,617 

NET A-
B-
C-

5.0 
15,067 
15,860 

19,607,61 
(1,881,925 
225,4239 

2 . 0 2 , 2 2 . 5 
15,030 14,953 14, B56 

1.8 
1 6 . 7 4 5 
30,059 
29,639 

SO,1020 
371,31 
270,53 

2,0 
16,55B 
3 2,694 
32,620 

50,1014 
369,4 2 
269,13 

2.3 
16,312 
37.110 
37.038 
50,1006 
367.06 
267.11 

2.7 
14,806 

3,5 
16,170 
39.977 
39.939 

50,1005 
365.83 
256.51 

14,753 
2,9 

15, 991 
41,257 
44,294 

50,1001 
364 ,49 
365,54 

3,2 
14,730 

3.0 
15,894 
47.13B 
47,205 
50,0999 
363,95 
265,15 

3.5 
14,719 

3,3 
15.782 
51.515 
51,450 

50,0999 
363,66 
264.93 

14,724 
3,5 

15.731 
54,4B1 
54 ,428 

SO,0999 
363.60 
265.04 

14,754 
3,8 

15.687 
59,017 
5B,9S2 

SO.1001 
361,54 
265,58 

14,788 
4,0 

1 5 , 6 B 0 

62,111 
63,093 

50,1003 
365,38 
266,19 

PREDICTED VALUES (CONT.!: 
GENERATED (MW)G 
HEAT R A T E ( B T U / M W 1 0 
GEHESATS.D (MWllI 
HEAT RA T E ( B T U / M W ! N 
GROSS (MBTU) 
NET (MBTul 
COST/KHh 
G/KWH 
G/PS-H 

4.5 
14,860 

*.i 
15,704 
66,870 
66,74 1 

SD,1009 
367,15 
267.48 

4,7 
14,922 

4 ,5 
15,74! 
70,133 
70,053 

SO,1012 
368,6B 
268,59 

5.0 
15.015 

I.e 
15.B34 
75,177 
75.209 

50,1020 
371.49 
270.64 

5.2 
15,125 

5.0 
15,917 
78,651 
78,789 

50,1026 
373,70 
272.25 

5.6 
15,33S 

5,4 
16,138 
85.893 
66,339 

50,1041 
378,97 
376,09 

5.8 
15,461 

5.6 
16,276 
99,676 
90.330 

50.1049 
382,01 
278,30 

5,9 
15.527 

5.7 
16.351 
91,610 
93,385 
SO,1054 
381,63 
379,49 

6.0 
15,596 

5,6 
16,431 
93,574 
94,480 

SO,105B 
3B5,33 
380,72 

6,1 
15,667 

5,9 
16,516 
95,569 
96,618 

SO.1063 
387,09 
282,01 

MEGAWATTS :. X 

5.76 
11.56 
19.36 

35 
0 
0 

61.68 

15,66 
7494-483891 
861.3680326 

115,712 
862.0608 

13 
39 
85 

363 

824 
304 
184 
125 

0 
0 

312 

HEAT RATE 
X 4 YX YX 2 
33.1776 14870,23868 35688,573 85652,575 
133,6336 14768.38773 50212,518 170722,56 
374,8096 14768.38773 64980,906 285915,99 

625 15066.66551 75333,328 376666,64 

0 

363,312 i:66.630B 59473.67963 326315.32 918957,76 

139,565053 
-974,99894 
16431,32276 

WORKSHEET 

MEGAWATTS 
X 

2,4 
3.4 
4.4 

5 
0 
0 

15.3 

a-
b-
d-

e-
f. 

(NET) 

• X 
X*2 

5,76 
11.56 
19.36 

35 
0 
0 

61.68 

15,68 
-234 32.27 
-3424,343 

115.712 
862.0608 

x"a 
13.B34 
39,304 
85,184 

135 
0 
0 

363,312 

X 
33 

133 
374 

1166 

"4 
1776 
6336 
8096 
625 

0 
0 

620B 

C-
B-
A-

HEAT RATE 
Y 

16376.915 
15655,631 
15637.116 
15859,648 

0 
0 

63729.31 

225.42388 
-1881,92S 
19607,608 

• Y 

yx 
39304,596 
53909.115 
69803.312 
79298.24 

0 
0 

241315.29 

YX"2 
94331,029 
183291.09 
302734.57 
396491,2 

0 
0 

976817.9 

y o n 
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MAUI ELECTRIC CO. , LTD. 
KAHULUI POWER PLANT 
HEAT RATE TEST DATA 

HAUI ELECTRIC COMPANY, INC, 

KPP UNTT NO. 1 
DATE: 0 3 - 2 8 - 0 5 

G r o s s Load (Kl -31 > 
A c t u a l T e s t Load 

BOILER-TURBINE 
Ambien t A i r Temp 
Gas E n t e r i n g A,H, 
Gas L e a v i n g A,H, 
A i r E n t e r i n g A,H, 
A i r L e a v i n g A,H, 
C i r c . W a t e r I n l e t 
C i r c , W a t e r O u t l e t 
C o n d e n s e r vacuum 
B a r o m e t r i c P r e s s u r e 
E x c e s s 0 2 

F e e d w a t e r Flow (XIOOOI 
S team Flow 1X1000! 
T h r o t t l e S t m . P r e s s . 
F e e d w a t e r t o B l r , 

KWH 
tWH 

3,500 
2,500 

3,500 
1 ,000 

1 ,500 
1 ,900 

5,600 
5,500 

6,100 

'9, 
'9 ( 
Lb/Hr 
Lb/Hr 
PSIG 

93 
356 
392 
97 

358 
76.0 
84,3 

28, BO 
30.00 
2,30 

11,00 
44.00 

398 
291 

86 
358 
304 
86 

35B 
76,0 
87.1 

38.70 
30,05 
1 .60 

54.00 
51,00 

395 
305 

87 
360 
315 
a? 
3SB 

76,0 
90.0 

28,60 
30,05 
1.00 

68,00 
58,00 

194 
320 

68 
362 
325 
92 

36 2 

76,0 

91.6 

26.40 

30,05 

• 0.80 

73.00 

64.00 

390 
32S 

G E N E R A T O R 
G e n e r a t o r integrator 

G e n e r a t o r Integrator 

G e n e r a t o r integrator 

G e n e r a t o r V o l t s 

G e n e r a t o r A m p s 

G e n e r a t o r V A F S 

Start 

Stop 

D i f f , )4WH 

V 
A, 
)4VA1 

8062,3 

3065,3 

3.0 
11,300 

170 
2.0 

6069,3 

8073,3 

4.0 
11,400 

330 
2.5 

8076.6 
8081,7 

4,9 
11.100 

270 
2,5 

6084,9 
8090,3 

5.4 
11,400 

291 
2.4 

0,0 

TRANSFORMER 
\ u i , KWH M t r , S t a r t (XlOO) KWH 
l u x . KWH M t r . E n d ( X l O O ! 1(WH 
Vux, Load I n d i c a t o r Km 
l u x . KWH M t r , D i f f . K W H 
V u x , A m p s A . 

4905,5 
4907.8 

0.21 
3.) 

15.0 

1910.3 
4 913. 8 

0,25 
2.5 

16.0 

4914,9 
4917.5 

0,26 
2.6 

17,0 

4919,1 
4 921,8 

0,26 
2.7 

16,2 

S u b j e c t : 
DATE: 0 3 - 2 8 - 0 5 
KPP UNJT NO, 1 

P a t e T a s t i n g 

T E S T L O A D S - M W 

F .O . Temp. " F , 
F , 0 . Temp. ( C o r r . l 
F .O . U s a g e ( L b B , / H r , ! 
T e s t Time (Hour s i 
S p e c i f i c G r a v i t y • F , 
F , 0 . Used ( G a l s , ) 
PT RATIO 
KW ( G e n , ! 
KW ( A u x , ! 
BTU/gal ( A p p r o x , ) 
BTU/gal ( T e s t Lab) 

HEAT RATE (APPROX,! 
HEAT RATE (APPROX,!N 
HEAT RATE (ACTUAL!-G 
HEAT RATE (ACTUAL!-N 

FUEL CORRECTION: 

240 
0.93745 
3598.0 

1 

316,4 
1,000 
3,000 

230 
151,000 
149,361 

237 
0.9385 
3208.0 

1 

390,6 
1,000 
4,000 

250 
151,000 
149.381 

336 
0.93BB5 
3856,0 

1 

469,6 
1,000 
4,900 

260 
151,000 
149.361 

235 
0.9392 

4343.0 
1 

538.7 
1,000 
5,100 

270 
151,000 
149,381 

0 
1,02145 

0,0 
1 

0.0 
1,000 

0 
0 

151,000 
149,381 

19,109 
21,045 
18,904 
20,919 

16,854 
18,150 
16,671 
17,955 

15,756 
16,732 
15,587 
16,513 

15,96B 
16,879 
15,797 
16,698 

«DIV/01 
KDlv/OI 
iDIV/01 
lIDlv/O: 

FUEL OIL 
F.O. Totalizer-Start 
Start Test 
F.O. Totalizer-End 
End Test 
F.O, Diff, 

EOUIPHENT STATUS 
Boiler Blowdown-Open 
Supplying Stn Aux Stm 

Ciiculatlng Pumps 

FUEL OIL ANALYSIS 
F,0, Temp, He 
F,0, Ter 
Sulfur, Ht. 1 
API Gravity • 
Higher Heating 

Burner 00011 

L b s / H r 
"rime 
L b s / H r 
Time 
L b s / H r 

Ves /No 
!jumber 

34981090 
0640 

24983666 
0740 
259B 

34987034 
0646 

34990233 
0946 
320B 

34993390 
10 30 

34997246 
1130 
3856 

35000020 
1305 

25004 362 
1305 
4343 0 

Secured 
No 
3 

Secured 
No 
2 

Sf cured 
NO 
3 

Secured 
NO 
2 

•F 
•F 

API 
BTU/Gal 

240 
240 

13 
149,381 

237 
237 

TEST BV: 

336 
336 

235 
235 

Keirh Lambert 

-d 

Ol 
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CALCULATIONS FOR HEAT RATE CURVE 
by: Rodney Jung 

KPP UNIT NO, 1 
DATE: 0 3 - 2 B - 0 5 

F u e l O i l T e s t e d : 0 4 - 0 5 - 0 5 
T e s t e d b y : K.01tuya::;a 

DATA: 
GENERATED (MW) 
HEAT BATE(BTU/MW|G 
HEAT HATE(BrU/MW)N 
NUMBER OF TESTS 
PRICE OF FUEL/BBL 
H,H,V, (BTU/GAL! 

A, B, C CONSTANTS: 
GROSS A . 

B^ 
C-

PREDICTED VALUES: 
GENERATED (MW)G 
HEAT RATEIBTU/MWIG 
GENERATED (MWJN 
HEAT BATE(BTU/MW)N 
GROSS (MBTU) 
NET (MBTU! 
COST/KWH 
G/KHH 
G/PS-H 

3 , 5 
1 8 , 9 0 4 
2 0 , 6 1 9 

3 
5 3 3 , 6 6 4 4 

1 4 9 . 3 6 1 

2 3 , 7 9 1 . 5 9 
( 2 , 2 4 7 . 7 1 5 1 

1 1 7 , 0 1 4 2 

2 . 0 
1 9 . 7 6 4 

1 .77 
2 1 , 9 1 5 
3 9 , 5 2 6 
3 8 , 7 9 0 

s o , 1 0 6 1 
4 8 8 , 3 2 
3 5 5 . 7 6 

4 , 0 
1 6 , 6 7 3 
1 7 , 9 5 5 

a c t . 
a c t , 

2 , 3 
1 9 , 4 1 3 

1 ,97 
2 1 , 4 6 8 
4 2 , 7 0 9 
4 3 , 3 9 2 

SO,1042 
4 7 9 , 6 5 
3 4 9 , 4 3 

4 , 9 
1 5 , 5 6 7 
1 6 , 5 4 3 

NET A^ 
B* 
C-

2 , 5 
1 8 , 9 0 4 

2 , 2 7 
2 0 , 8 1 9 
4 7 , 2 5 9 
4 7 , 2 5 9 

SO,1015 
4 6 7 , 0 6 
3 4 0 , 2 7 

2 7 , 0 0 6 . 6 8 
( 2 , 9 2 9 , 0 1 0 ! 

1 1 1 , 5 1 0 5 

3 , 7 
1 8 , 5 7 6 

2 . 4 7 
3 0 , 4 0 0 
5 0 . 1 5 5 
5 0 , 3 8 9 

5 0 , 0 9 9 7 
4 5 8 - 9 6 
3 3 4 . 3 6 

3 . 0 
1 8 . 1 0 2 

2 . 7 7 
1 9 , 7 9 1 
5 4 . 3 0 5 
5 4 , 8 3 9 

5 0 . 0 9 7 2 
4 4 7 . 2 4 
3 2 5 , 9 3 

3 . 2 
1 7 , 7 9 7 

3 . 9 7 
1 9 , 4 0 3 
5 6 , 9 5 1 
5 7 . 6 3 9 

5 0 , 0 9 5 6 
4 3 9 . 7 2 
3 2 0 . 3 5 

3 . 5 
1 7 . 3 5 8 

3 . 3 7 
1 8 , 6 3 9 
6 0 . 7 5 3 
61 .604 

5 0 . 0 9 3 2 
4 2 8 , 8 7 
3 1 2 , 4 4 

3 , 7 
1 7 , 0 7 7 

3 . 4 7 
1 8 , 4 7 7 
6 3 . 1 8 5 
6 4 . 1 1 6 

5 0 . 0 9 1 7 
4 2 1 . 9 3 
3 0 7 , 3 9 

4 , 0 
1 6 , 6 7 3 

3 , 7 5 
1 7 , 9 5 5 
6 6 , 6 9 2 
6 7 , 3 3 3 

5 0 . 0 8 9 5 
1 1 1 , 9 5 
3 0 0 , 1 1 

4 , 2 
1 6 , 4 1 5 

3 , 9 5 
1 7 , 6 2 2 
6 8 . 9 4 4 
6 9 , 6 0 6 

SD.OBSl 
105 ,5B 
3 9 5 , 4 8 

PREDICTED VALUES ( C O N T . 
GENERATED (MW|G 
HEAT RATE(BTU/MWIG 
GENERATED (HW)N 
HEAT RATE(BTU/«W|N 
GROSS (MBTU) 
NET (MBTU! 
COST/KWH 
G/KHH 
G/PS-H 

4 , 5 
1 6 . 0 4 6 

4 , 2 5 
1 7 . 1 4 3 
7 2 , 2 0 9 
7 3 , 8 5 6 

5 0 , 0 B 6 2 
3 9 5 , 4 7 
3 8 8 . 8 4 

4 , 7 
1 5 . 8 1 3 

4 , 4 5 
1 6 . 8 3 7 
7 4 , 3 1 7 
7 4 , 9 2 5 

$ 0 , 0 6 4 9 
3 9 0 , 6 8 
2 8 4 . 6 2 

5 .0 
1 5 . 4 7 S 

4 . 7 1 
1 6 . 4 0 0 
7 7 , 3 9 2 
7 7 . 7 3 8 

5 0 , 0 6 3 1 
3 8 2 , 4 3 
2 7 8 . 6 1 

5 , 3 
1 5 , 2 6 6 

4 , 9 4 
1 6 , 1 2 3 
7 9 , 3 9 1 
7 9 . 6 4 9 

5 0 , 0 8 2 0 
3 7 7 . 2 2 
2 7 4 , 6 2 

5 . 6 
1 4 . 8 7 1 

5 . 3 4 
1 5 . 6 0 3 
8 3 , 2 9 4 
8 3 . 3 2 1 

5 0 , 0 7 9 9 
3 6 7 . 5 0 
2 6 7 , 7 3 

5 . a 
1 1 , 6 9 1 

5 , 5 3 
1 5 , 3 6 0 
8 5 . 2 0 9 
8 1 , 9 4 1 

5 0 , 0 7 8 9 
3 6 2 . 9 6 
2 6 4 , 4 4 

5 .9 
1 4 , 6 0 3 

5 . 6 3 
1 5 , 2 1 3 
8 6 . 1 6 0 
8 5 . 8 1 7 

5 0 . 0 7 8 4 
3 6 0 , 8 1 
2 6 2 , 8 6 

6 . 0 
1 4 , 5 1 8 

5 . 7 3 
1 5 , 1 2 8 
6 7 . 1 0 7 
96 ,6 65 

5 0 . 0 7 7 9 
3 5 8 . 7 0 
2 6 1 , 3 2 

6 , 1 
1 4 . 1 3 5 

5 , 8 3 
1 5 , 0 1 7 
8 8 . 0 5 1 
8 7 , 5 1 7 

5 0 . 0 7 7 5 
3 5 6 , 6 1 
2 5 9 , 8 2 

MEGAWATTS 

6,25 15,625 39.0625 18903.63927 47359,099 118147.75 
16 64 256 16672.95579 66691,823 266767,29 

24,01 117,649 576,4901 15567,29613 76377,753 371250,99 

46.26 197,271 871,5426 51163,89149 190328,67 759166.03 

-89343,54427 
-12282,34147 

64,159 
474,5403 

117,0143303 
-2247.71482 
23 791.58739 

WORKSHEET (HETl 

MEGAHATTS • X 

6 . 2 5 1 5 . 6 3 5 3 9 , 0 6 2 5 2D81S.986 5 2 0 4 7 . 4 6 5 1 3 0 1 1 8 , 6 6 
16 64 256 1 7 9 5 5 . 4 9 1 7 1 8 2 1 . 9 6 3 2 8 7 2 9 7 , 9 5 

2 4 . 0 1 1 1 7 , 6 4 9 5 7 6 , 4 9 0 1 1 6 5 4 3 . 1 2 1 8 1 0 6 1 , 2 9 4 3 9 7 2 0 0 , 3 1 

4 6 . 2 6 197 .274 8 7 1 , 5 1 2 6 5 5 3 1 7 . 5 9 8 2 0 4 9 3 0 . 7 3 8 1 4 6 0 6 . 8 6 

6 , 6 2 
- 1 1 5 1 7 1 , 5 
- 1 5 8 2 8 , 4 5 

6 4 . 4 5 8 
4 7 4 , 6 4 0 2 

1 4 1 , 5 4 0 4 9 
- 2 8 2 9 . 0 1 

2 7 0 0 6 . B 6 3 
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MAU: ELECTRIC CO. , LTD, 
KAHULUI POWER PLANT 
HEAT HATE TEST DATA 

MAUI ELBCTRIC COMPANY. INC. 

KPP UNIT NO, 1 
DATE: 0 1 - 3 1 - 0 5 

G r o s s Load ( K l - 2 ) > 
A c t u a l T e s t Load 

BOILER-TURBINE 
Ambient A i r Temp 
Gas E n t e r i n g A,H, 
Gas L e a v i n g A,H. 
A i t E n t e r i n g A . H . 
A i r L e a v i n g A.H. 
C i r c , W a t e r I n l e t 
C i r c , H a t e r O u t l e t 
C o n d e n s e r Vacuum 
B a r o m e t r i c P r e s B u r ^ 
E x c e s s 0 2 

F e e d w a t e r Flow (XHjoo! 
Steam Flow IXIODO) 
T h r o t t l e S tm, P r e s t , 
F e e d w a t e r t o B l r , 

GENERATOR 
G e n e r a t o r I n t e g r a t i j r 
G e n e r a t o r I n t e g r a t i j ^ 
G e n e r a t o r I n t e g r a t i j r 
G e n e r a t o r V o l t s 
G e n e r a t o r Amps 
G e n e r a t o r VARS 

S t a r t 
S t o p 
D i f f . 

;, TRANSFORMER 
Aux, KHH M t r , S t a n ( x i o o ! 
Aux, KHH M t r , End tx iOO! 
Aux, Load I n d i c a t o i -
Aux, KHH M t r , D i f f , 
Aux, Amps 

KHH 
KHH 

Lb/Hr 
Lb/Hr 
PSIG 

KWH 
KWH 

2 , SOO 
3 , 5 0 0 

3 ,500 
3 , 5 0 0 

4 , 5 0 0 
4 , 0 0 0 

5 , 6 0 0 
4 , 6 0 0 

6 . IOO 
5 , 2 0 0 

86 
350 
305 
102 
14 0 

7 5 , 0 
8 1 , 5 

2 9 , 3 0 
3 9 , 7 0 

2 , 2 0 
3 1 . 3 0 
3 5 , 1 0 

400 
280 

66 
370 
320 

95 
340 

7 6 . 0 
8 7 , 1 

2 9 . 0 0 
2 9 , B7 

1.40 
4 5 , 1 0 
4 9 , 3 0 

400 
300 

89 
379 
325 

96 
36C 

7 5 , 0 
8 9 , 5 

2 B , 9 0 
2 9 . 9 0 

1 .00 
5 2 , 3 0 
5 7 . 1 0 

400 
310 

95 
300 
335 

99 
345 

7 6 , 0 
9 1 . 4 

2 8 , 8 0 
2 9 , 9 0 

1 . 00 
5 9 , 0 0 
6 4 , 2 0 

400 
315 

90 
403 
355 
110 
34 5 

7 6 , 0 
9 3 . 7 

2 8 , 5 0 
2 9 . 6 5 

1 ,10 
6 9 . 1 0 

7 3 , 9 
IOO 
325 

6 9 0 0 , 9 
6 9 0 3 . 4 

2 , 5 
1 1 , 6 0 0 

121 
1,0 

6 9 0 6 . 6 
6 9 1 0 . 1 

3 , 5 
1 1 , 6 0 0 

187 
2 , 5 

6 9 1 3 , 0 
6 9 1 7 , 1 

4 , 1 
1 1 , 6 0 0 

215 
1.7 

6 9 2 0 , 0 
6 9 3 4 , 5 

4 . 5 
1 1 , 5 0 0 

24 0 
1.8 

6 9 2 7 . 5 
6 9 3 2 - 8 

5 , 3 
1 1 . 6 0 0 

272 
2 , 0 

3 9 0 6 . 0 
3 9 0 8 , 3 

0 , 2 3 
2 , 3 

1 4 , 7 

3 9 1 0 - 9 
3912 .4 

0 . 3 5 
2 , 5 

1 5 . 0 

3 9 1 5 , 3 
3 9 1 7 . 7 

0 .24 
2 ,4 

1 5 . 0 

3 9 1 9 . 4 
3 9 2 1 . 9 

0. 24 
3 . 5 

1 5 , 3 

3 9 3 3 . 4 
3 9 3 5 . 9 

0 . 2 1 
2 , 5 

1 5 . 8 

Kahului Power Plant 

Subject: Heat Rate 
DATE: 01-31-05 
KPP UNIT NO. 1 

F,O. Temp, •F, 
F,0- Temp. (Corr.! 
F.O. Usage (Lbs./Hr.l 
Test Tine (Hours! 
Specific Gravity • F.O,Temp 
F,0. used (Gals,) 
PT RATIO 
KW (Gen,) 
KW (AUX,f 
BTU/gal (Approx,) 
BTU/gal (Test Lab! 

HEAT RATE (APPROX,) 
HEAT RATE (APPROX,IN 
HEAT RATE (ACTUAL!-G 
HEAT RATE (ACTUAL!-N 

FUEL CORRECTION: 

2 . 5 
246 

0 . 9 3 4 6 5 
2 1 0 0 . 0 

1 

2 5 5 , 7 
1 ,000 
2 , 5 0 0 

230 
1 5 1 , 0 0 0 
1 4 8 . 5 7 1 

T E S T 
3 . 5 

245 
0 , 9 3 5 7 

2 9 5 0 , 0 
1 

3 5 9 , 2 
1 .000 
3 , 5 0 0 

150 
1 5 1 , 0 0 0 
1 4 6 . 5 7 1 

L O A D S 
4 . 0 

243 
0 . 9 3 6 4 

3 4 0 0 , 0 
I 

1 1 4 . 0 
1, DOO 
1 , 100 

340 
1 5 1 , 0 0 0 
14 6, 571 

- M H 
4 . 6 

243 
0 . 9 3 6 4 

3 8 1 2 , 0 
1 

4 6 4 , 3 
1 ,000 
1 , 5 0 0 

250 
1 5 1 . 0 0 0 
1 1 8 , 5 7 1 

5 , 2 
340 

0 . 9 3 7 4 5 
4 1 6 1 . 0 

1 

5 0 6 , 7 
1 ,000 
5 , 3 0 0 

250 
I S l , 0 0 0 
1 4 8 , 5 7 1 

1 5 . 4 4 6 
1 7 . O i l 
1 5 , 1 9 7 
1 6 . 7 3 7 

1 5 , 4 9 8 
1 6 , 1 9 2 
1 5 , 2 4 9 
1 5 . 9 3 2 

1 3 , 8 9 3 
1 4 , 6 7 6 
1 3 , 6 7 0 
1 4 . 4 4 0 

1 1 , 0 1 9 
1 4 , 7 5 7 
1 3 . 7 9 3 
1 4 , 5 1 9 

1 4 . 4 3 6 
I S , 1 5 1 
1 4 , 2 0 1 
1 4 , 9 0 7 

FUEL OIL 
F .O, T o t a l i i e r - S t a i - [ ; 
S t a r t T e s t 
F .O , T o t a l i z e r - E n d 
End T e s t 
F .O , D i f f , 

EQUIPMENT STATUS 

B o i l e r Blowdown-Op^n 
S u p p l y i n g S t n Aux ^ ^ ^ 
C i r c u l a t i n g Pumps 

FUEL OIL ANALYSIS 
F , 0 . Temp, • H e a t e t 
F , 0 . Temp. • B u m e i [je 
S u l f u r , H t . t 
API G r a v i t y • 60 - t 
H i g h e r H e a t i n g Va l i , e 

23921696 
06O5 

23926786 
07O5 
2100 

23929668 
0810 

23932638 
0910 
2950 

3 ) 9 3 5 1 4 6 
0955 

23938546 
1055 
3400 

33941046 
1135 

33944858 
1235 
5812 

33947354 
1306 

23951515 
1406 

4161 

Y e s / N o 
Numbe r 

No 

Y e s 
2 

NO 
Y e s 

2 

NO 

Y e s 

2 

No 

Y e s 

2 

N o 

Y e s 
2 

•F 
•F 

API 
BTU/Gal 

248 
248 

1.92 
16 ,4 

1 4 8 , 5 7 1 

215 
245 

TEST BY: 

24 3 
24 3 

oaq i 

243 
243 

240 
340 
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CALCULATIONS FOR HEAT RATE CURVE 
b y : Rodney J u n g 

KI'P UNIT NO. 1 
DATE: 0 1 - 3 1 - 0 5 

F u e l O i l T e s t e d : 0 2 - 0 3 - 0 5 
T e s t e d b y : D . R i n e h a i 

DATA: 
GENERATED IMW! 
HEAT RATE(BTU/MH!G 
HEAT RATE(BTU/MH1M 
NUMBER OF TESTS 
PRICE OF FUEL/BBL 
H,H,V, (BTU/GALI 

A, B, C CONSTANTS: 
GROSS A^ 

PREDICTED VALUES: 
GENERATED (MWIG 
HEAT RATE(BTU/MH!G 
GENERATED (MW!N 
HEAT RATE(BTU/MH!N 
GROSS (MBTU) 
NET (MBTU) 
COST/KWH 
G/KWH 
G/PS-H 

2 , 5 
1 5 , 1 9 7 
1 6 , 7 3 7 

5 
5 4 0 , 6 0 2 7 

1 4 8 , 5 7 1 

1 9 , 4 6 7 , 5 9 
( 3 , 1 8 9 , 2 8 0 ! 

2 1 7 . 9 2 9 8 

2 . 0 
1 5 . 9 8 1 

1 .77 
1 7 , 9 7 9 
3 1 , 9 6 1 
3 1 , 8 2 2 

50 ,104 0 
394 ,84 
2 9 7 , 6 5 

3 , 5 
1 5 , 3 4 9 
1 5 , 9 3 2 

act. 
a c t , 

2 . 2 
1 5 , 7 2 6 

1 .97 
1 7 , 5 1 1 
3 4 . 5 9 7 
3 4 . 4 9 6 

5 0 , 1 0 2 3 
3 8 8 . 5 5 
2 6 3 , 0 7 

1 ,0 
1 3 , 6 7 0 
1 1 , 1 4 0 

NET A-
^ • ^ 

C-

2 , 5 
1 5 . 3 7 6 

2 , 2 7 
1 6 , 8 7 5 
3 8 , 4 4 1 
3 8 , 3 0 7 

5 0 , 1 0 0 1 
3 7 9 , 9 1 
2 7 6 , 7 6 

4 , 6 
1 3 . 7 9 3 
1 4 , 5 1 9 

2 4 , 6 1 4 , 1 1 
( 4 , 3 0 6 . 4 9 1 1 

4 4 4 , 4 1 1 0 

2 , 7 
1 5 , 1 6 5 

2 . 4 7 
1 6 . 4 9 6 
4 0 , 9 4 6 
4 0 . 7 4 6 

5 0 , 0 9 8 7 
3 7 4 , 6 9 
2 7 2 , 9 7 

5 .2 
1 4 . 2 0 1 
1 4 , 9 0 7 

3 . 0 
1 4 . 8 9 1 

2 . 7 7 
1 5 , 9 ) 4 
4 4 , 6 4 3 
4 4 , 3 0 4 

5 0 . 0 9 6 8 
3 6 7 , 6 7 
2 6 7 , 8 6 

3 , 2 
1 4 , 7 1 3 

2 , 9 7 
15 ,704 
4 7 . 0 8 3 
4 6 . 6 4 1 

SO,0957 
3 6 3 . 5 3 
3 6 4 , 8 4 

3 , 5 
1 4 , 4 9 5 

3 , 2 7 
1 5 . 3 3 5 
5 0 , 7 3 2 
5 0 , 1 4 7 

SD,0943 
3 5 6 , 1 3 
2 6 0 . 9 1 

3 , 7 
1 4 , 3 7 1 

3 , 1 7 
1 5 . 1 3 4 
5 3 , 1 7 2 
5 2 , 5 1 5 

5 0 , 0 9 3 5 
3 5 5 , 0 6 
2 5 8 . 6 7 

4 . 0 
1 4 , 2 1 7 

3 . 7 7 
1 4 . 8 9 9 
5 6 , 8 6 9 
5 6 . 1 6 8 

5 0 . 0 9 2 5 
3 5 1 . 3 7 
2 5 5 . 9 1 

4 , 3 
1 4 , 1 3 7 

3 . 9 6 
1 4 , 7 8 6 
5 9 , 3 7 5 
5 8 . 5 5 4 

5 0 . 0 9 2 0 
3 4 9 . 3 9 
2 5 4 , 4 6 

PREDICTED VALUES (CONT.I : 
GENERATED (MW|G 
HEAT RATE(BTU/MH!G 
GENERATED (MW)N 
HEAT FATE(BTU/MH)N 
GROSS (MBTU) 
NET (MBTU) 
COST/KWH 
G/KWH 
G/PS-H 

4 . 5 
1 4 , 0 4 9 

4 . 2 5 
14 ,684 
6 3 . 3 2 0 
6 2 . 4 0 8 

SO,0914 
34 7 , 1 1 
3 5 2 , 8 8 

4 . 7 
1 4 , 0 1 2 

1 .4S 
1 1 , 6 6 1 
6 5 . 8 5 7 
6 5 . 2 4 0 

5 0 . 0 9 1 2 
3 4 6 . 3 0 
2 5 2 . 2 2 

5 . 0 
1 3 , 9 8 9 

4 . 7 5 
1 4 . 6 9 2 
6 9 , 9 4 7 
6 9 , 7 6 7 

5 0 , 0 9 1 0 
3 4 5 . 6 4 
2 5 1 , 6 1 

5 .2 
1 3 , 9 9 6 

4 . 9 5 
1 4 , 7 5 7 
7 2 , 7 8 0 
7 3 , 0 4 8 

5 0 , 0 9 1 1 
3 4 5 . 8 1 
2 5 1 , 9 3 

5 . 6 
1 4 , 0 6 2 

5 . 3 5 
1 4 , 9 9 4 
7 8 , 7 4 7 
6 0 , 2 2 1 

5 0 , 0 9 1 5 
3 4 7 , 4 3 
2 5 3 , 1 1 

5 . 8 
1 1 , 1 2 1 

5 . 5 5 
1 5 , 1 6 6 
B1.901 
8 1 , 1 7 4 

5 0 , 0 9 1 9 
3 4 9 , 9 9 
2 5 4 , I B 

5 , 9 
1 4 , 1 5 7 

5 , 5 5 
1 5 . 2 6 6 
8 3 , 5 2 6 
8 6 , 2 5 2 

5 0 , 0 9 2 1 
3 4 9 , 7 8 
2 5 4 . 8 3 

6 . 0 
1 4 , 1 9 7 

S .7S 
1 5 , 3 7 4 
8 5 , 1 9 4 
8 8 , 1 0 0 

SO,0924 
3 5 0 , 7 8 
2 5 5 , 5 5 

6 . 1 
1 4 , 2 4 2 

5 , 6 5 
1 5 , 4 9 1 
8 6 . 8 7 7 
9 0 . 6 2 3 

SO.0927 
3 5 1 . 8 9 
3 5 6 . 3 6 

WORKSHEET 

31,46 
-81565,80265 
-11075.81377 

161.76 
1280.671 

HEAT RATE . Y 
X 4 YX YX 2 

39,0625 15197.27226 37993,161 94982,952 
150,0625 15246,96369 53371,373 186799,81 

256 13669,50417 54678,017 218712,07 
447.7456 13793.3336 63449,335 291866,94 
731.1616 14203.91958 73860,382 364073,99 

82,7 360,444 1624.0323 73112.99352 283352,29 1176135,6 

6 . 2 5 
1 2 . 2 5 

16 
3 1 , 1 6 
3 7 . 0 4 

0 

1 5 . 6 2 5 
4 2 , 8 7 5 

64 
9 7 . 3 3 6 

1 4 0 , 6 0 8 
0 

217.9298125 
-3189.28004 
19487.58857 

WORKSHEET 

MEGAWATTS 
X 

3 , 5 
3 , 5 

4 
4 , 6 
5 , 2 

0 

(NET) 

X 
X"2 

6 . 3 5 
1 3 , 2 5 

16 
3 1 , 1 6 
2 7 , 0 4 

0 

X"3 
1 5 , 6 2 5 
4 2 , 9 7 5 

64 
9 7 , 3 3 6 

1 4 0 , 6 0 8 
0 

a- 21,46 
b. -133838,3 
d. -17050,15 
e- 164,76 
f. 1280,B71 

HEAT RATE . Y 
X 4 YK YX 2 

3 9 . 0 6 2 5 16737.0B4 4 1 8 4 2 , 7 1 1 0 4 6 0 6 , 7 8 
1 5 0 , 0 6 2 5 1 5 9 3 1 . 7 5 3 5 5 7 6 1 , 1 3 6 1 9 5 1 6 3 , 9 8 

256 1 4 4 3 9 . 6 1 7 5 7 7 5 8 , 4 6 8 2 3 1 0 3 3 , 8 7 
4 4 7 . 7 4 5 6 1 4 5 1 9 . 2 9 9 6 6 7 8 8 , 7 7 4 3 0 7 2 2 B , 3 6 
7 3 1 , 1 6 1 6 14907 .084 7 7 5 1 6 , 8 3 6 4 0 3 0 8 7 , 5 5 

9 3 . 7 3 6 0 , 4 4 4 1 6 2 4 , 0 3 2 2 7 6 5 3 4 . 8 3 7 2 9 9 6 6 7 , 9 2 1 2 4 1 1 2 0 , 5 

4 4 4 , 4 1 0 9 7 
- 4 2 0 6 . 4 9 1 
3 4 6 1 4 . 1 1 1 

13 

TO 
CD 
NJ 
O 
O 

t.*J 
Os 
NJ 

n 
o 
n T: 
m 
H 
Z 
p 
NJ 
O 

o OS 

O 
UJ 
oo 
- J 

> 

- J 
u> 



MAUI ELECTRIC CO. , LTD, 
KAHULUI POWER PLANT 
HEAT RATE TEST DATA 

MAUI ELECTRIC COMPANY, INC-

KPP UNIT NO, 1 
DATE: 1 3 - 0 2 - 0 1 

G r o s s 
ACtUf 

Load ( K l - 3 ) 
1 T e s t Load 

EWH 
KWH 

3,500 
2,500 

3,500 
3,500 

1,500 
4 .000 

5,600 
4,500 

6, 100 
5,200 

Kahului Power Plant 

Subject: Heat Rate Testing 
DATE: 13-03-04 
KPP UNIT NO. 1 

BOILER-TURBINE 
A,"::bient Air Temp 
Gas Entering A.H, 
Gas Leaving A,H, 
Air Entering A.H, 
Air Leaving A.H, 
Circ. Hster Inlet 
Circ. Water Outle 

C ond ens str vacuum 
Barometric Pressure 
Excess 02 

Feedwatsr Flow (KIOOO! 
Steam Fiow (xlOOOl 

Throttle Stm. Press, 
Feedwater to Blr. 

'9-
'g. 

% Lb/H 
Lb/H 
PSIG 
•F, 

GENERATOR 
Generator integrator. Start 
Generator Integrator, Stop 
Generator Integrator, Diff, MWH 
Generator Volts v. 
Generator Amps A, 
Generator VARS MVAR 

B2 
350 
310 
82 

34 0 
76.0 
83-4 

29.40 
2 9.93 
2.60 

31.50 
34.60 

400 
26 0 

84 
365 
320 
84 

340 
76,0 
97,1 

29,20 
39.92 
1 .60 

45,70 
50.00 

400 
300 

65 
375 
335 
85 

340 
77.0 
98.2 

29.10 
39.93 
1,40 

51.00 
56.00 

400 
310 

86 
385 
345 
86 

340 
77.0 
90.0 
3 9,90 
29,94 
1,30 

59.30 
6 3,60 

400 
115 

97 
40C 
36 5 
67 

340 
77,0 
93,1 

29.70 
29,90 
0,90 

67-20 
73,1 
400 
332 

T E S T L O A D S - M H 

1362,8 
136 5,2 

2.4 
11,600 

150 
2.0 

1367,7 
1371,2 

3.5 
11,600 

195 
2.0 

1373,9 
1377,8 

4,0 
11,600 

220 
2.1 

1379.9 
1384.4 

4,5 
11,600 

250 
2,5 

1386.8 
1392,0 

5,2 
11,600 

280 
2,5 

F,0, Temp, -F, 
F,0, Temp, (corr,! 
F.O, Usage (Lbs,/Hr.! 
Test Tine (Hours) 
Specific Gravity • F. 
F.O. used (Gals,) 
PT RATIO 
KW (Gen,) 

KH (Aux,) 

BTU/gal (Approx,) 
BTU/gal (Test Lab! 

HEAT RATE (APPROX, ! 
HEAT RATE (APPROX,!N 

HEAT RATE (ACTUAL!-G 
HEAT RATE (ACTUAL!-N 

FUEL CORRECTION: 

2,5 
230 

0,94095 
3060.0 

1 

350.9 
1.000 
2,400 

240 
151,DOO 
144,881 

3,5 
237 

0.94 2 
2956.0 

1 

360,0 
1,000 
3,500 

2 50 
151,000 
144,861 

4 ,0 
335 

0,9427 
3332.0 

1 

404.5 
1, 000 
4.000 

250 
151,OOD 
111,891 

4.5 
333 

0,9434 
3756,0 

1 

457,4 
1, OOO 
4, 500 

260 
151,000 
144.8B1 

5,2 
230 

0,94095 
4302.0 

1 

523.9 
1,000 
5,200 

260 
151,000 
141.BBI 

15,151 
16,760 
11,537 
16,OBI 

15,530 
16,724 
14,900 
16,047 

13.574 
14 ,373 
13.024 
13,790 

13,813 
11,571 
13.253 
13,990 

15,212 
16,013 
14,596 
15,364 

AUX, TRANSFORMER 
Aux, KWH Mtr. Start (XlOO! 
Aux. KWH Mtr. End (XlOO! 
Aux. Load Indicator 
Aux. KWH Mtr. Diff, 
Aux. Amps 

KHH 
KWH 

520.5 
523,9 
0-24 

2.4 
14.5 

524,9 
527 .4 
0.24 

2.5 
15,0 

529,0 
531.5 
0.25 

2.5 
15.5 

533.7 

535,3 
0,26 

2,6 
5,5 

536,5 
539, 1 
0,36 

2,6 
15,7 

FUEL OIL 
F.O. Totalizer-Start 
Start Tost 
F.O. Totaliier-End 
End Test 
F,0, Dllt, 

EOUIPMENT STATUS 
Boiler Slowdown-Open 
Supplying stn Aux Stm 
Circulating Pumps 

FUEL OIL ANALYSIS 
F,0- Temp, • Heater 
F,0. Temp, • Bumer Dec 
Sulfur, wt, t 
API Gravity o 60 -F, 
Higher Heating Value 

Lbs/Hr. 
Time 
Lbs/Hr. 
Time 
Lbs/Hr. 

16525910 
0603 

18527970 
07O3 
2060 

18530160 
0753 

16533116 
0853 
2956 

18535312 

0933 
18538634 

1033 
3333 

18540474 
1103 

18544230 
1203 
3756 

19546290 
1333 

18550592 
1333 
4303 

Yes/No 
Number 

API 
BTU/Ga 

NO 1 No 
Yes 
2 

Yes 
2 

No 
Yea 
2 

No 
Yes 
2 

No 
Yes 
2 

230 
330 

1.93 
19 

144,881 

237 
227 

TEST BY: 

325 
225 

naryl 

223 
223 

230 
230 
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CALCULATIONS FOP HEAT RATE CURVE 
b y : Rodney J u n g 

KPP UNIT NO. 1 
DATE: 1 2 - 0 2 - 0 4 

DATA: 
GENERATED (Mu) 
HEAT RATE(BTu/MH)G 
HEAT PATE(BTu/HH)N 
NUMBER OF TESTS 
PRICE OF FUEL/BBL 
H .H .V . (BTU/GALI 

A. B, C C O N S T A . ' J T S : 

GROSS A . 

T e s t e d : 1 2 - 1 0 - 0 4 
s t e d b y : E.Hcng 

1 4 , 5 3 7 1 4 , 9 0 0 
1 6 , 0 6 1 1 6 , 0 4 7 

5 
5 3 9 , 5 0 2 4 a c t . 

1 4 1 . 6 8 1 a c t . 

3 1 , 4 2 4 . 9 7 
3 , 8 2 2 , 9 6 5 1 

4 7 0 , 7 0 0 6 

1 3 , 0 2 4 
1 3 , 7 9 0 

NET A-
B-
C = 

1 3 , 2 5 3 
1 3 . 9 a o 

3 5 . 5 9 6 . 6 3 
( 5 , 2 1 4 . 5 1 7 ! 

6 1 1 , 3 8 5 5 

1 4 , 5 9 6 
1 5 , 3 6 4 

PREDICTED VALUES: 
GENERATED (htWIG 
HEAT RATE(BTu/MW)G 
GENERATED (MWIN 
HEAT RATE(BTu/HWlN 
GROSE (MBTU! 
NET (MBTU) 
COST/KHH 
G/KHH 
G/PS-H 

1 5 . 6 S 2 1 5 , 2 9 3 1 4 . 8 0 9 

1 7 . 6 1 3 
3 1 . 3 2 4 
3 0 . 9 9 9 

5 0 . 1 0 1 7 
3 6 6 , 9 6 
3 8 1 . 9 1 

2 , 0 
17 .084 
3 3 , 6 4 4 
3 3 , 1 8 4 

5 0 . 0 9 9 3 
3 7 7 , 8 4 
2 7 5 , 2 7 

3 , 3 
1 6 , 3 9 1 
3 7 , 0 2 4 
3 7 , 0 2 2 

5 0 , 0 9 6 1 
3 6 5 , 9 0 
2 6 6 , 5 7 

2.7 
14,534 

2.5 
15,974 
39,243 
39.297 

50.0944 
3 59.11 
261.63 

3.0 
14,192 

2,8 
15,456 
42,577 
42,657 

SO,0921 
3 50,66 
3 55,4 6 

3 . 2 
1 4 , 0 1 1 

3 , 0 
1 5 , 1 7 1 
44 ,B37 
4 4 , 9 0 5 

5 0 , 0 9 1 0 
3 4 6 . 1 9 
2 5 3 . 2 1 

1 3 , 8 1 1 
3 , 3 

1 4 , 6 3 5 
4 6 . 3 3 7 
4 8 . 3 1 5 

SO.0897 
3 4 1 , 2 3 
24 6 , 5 9 

3.7 
13,734 

3.5 
14,673 
50.778 
50.621 

50.0891 
339,08 
34 7.03 

4.0 
13.664 

3,6 
14,521 
54,657 
54,453 

50,0897 
337,61 
34S,96 

4 . 3 
1 3 , 6 7 2 

4 , 0 
1 4 . 4 8 0 
5 7 , 4 2 1 
5 7 , 1 9 8 

5 0 . 0 8 8 6 
3 3 7 . 7 9 
2 4 6 . 0 9 

PREDICTED VALUES (CONT. 
GENERATED IMH)G 
HEAT RATE(BTu/MW!G 
GENERATED ( M H ) H 
HEAT RATE(BTu/HW)N 
GROSS (MBTU) 
NET (MBTU) 
COST/KWH 
G/KWH 
G/PS-H 

4 , 5 
1 3 , 7 5 3 

4 . 2 
1 1 , 5 1 2 
6 1 , 6 9 0 
6 1 , 5 3 0 

5 0 . 0 8 9 3 
3 3 9 , 8 1 
2 1 7 . 5 6 

4 , 7 
1 3 , 8 5 5 

4 , 1 
14 ,694 
6 5 , 1 1 8 
6 4 . 7 9 7 

s o , 0 8 9 9 
3 4 3 . 3 3 
3 4 9 . 3 9 

5 . 0 
1 4 . 0 7 8 

4 ,7 
1 4 , 8 0 9 
7 0 , 3 9 8 
7 0 . 1 9 3 

5 0 . 0 9 1 1 
3 4 7 . 8 3 
3 5 3 . 4 0 

5 . 2 
1 1 . 2 7 3 

4 .9 
1 5 , 0 1 3 
74 . 2 2 1 
7 1 , 1 6 4 

5 0 , 0 9 2 7 
3 5 2 , 6 6 
2 5 6 , 9 2 

5 .6 
1 4 , 7 7 8 

5 , 3 
1 5 , S 6 8 
8 2 , 7 5 1 
8 3 , 1 3 5 

s o , 0 9 5 9 
3 6 6 , 1 2 
3 6 6 , 0 0 

5 , 8 
1 5 , 0 9 6 

5 , 5 
1 5 , 9 1 9 
6 7 , 5 0 0 
8 9 . 1 9 4 

5 0 , 0 9 7 9 
3 7 2 , 7 4 
3 7 1 , 5 5 

5 .9 
1 5 , 2 5 5 

5 .6 
1 6 , 1 1 3 
90 -002 
9 0 , 8 7 9 

5 0 , 0 9 9 0 
3 7 6 . 9 0 
2 7 4 , 5 6 

6 . 0 
1 5 , 4 3 2 

5 , 7 
1 6 , 3 1 9 
9 2 , 5 9 4 
9 3 , 6 7 3 

E0 ,1002 
3 8 1 , 3 0 
3 7 7 , 7 8 

6 , 1 
1 5 , 6 3 0 

5 . 8 
1 6 , 5 3 8 
9 5 . 2 8 0 
9 6 , 5 8 0 

SO.1014 
3 8 5 . 9 2 
3 8 1 , 1 5 

6 . 3 5 
1 2 , 2 5 

16 
3 0 . 3 5 
2 7 , 0 1 

0 

81 ,79 

2 0 , 9 6 
- 2 6 6 2 3 , 0 0 5 4 4 

- 4 4 8 1 , 0 7 7 0 6 
1 5 9 , 9 0 2 

1242 ,1414 

15 
12 

91 
140 

354 

625 
875 

64 
125 
608 

0 

333 

HEAT RATE • Y 
X I YX YX 3 

39.0625 14537.49419 36343.736 90859,341 
150,0635 11900.42778 52151.497 162530,24 

256 13024.15229 52096.609 206386,44 
410.0625 13253,11391 59639.013 266375,56 
731.1616 14595,95075 75898.434 394671,8 

354,333 1586.3491 70311,03922 276129.38 1144923,4 

470.7005834 
-3622.96151 
21124,96836 

MEGAWATTS 

4 , 5 
5 ,2 

0 

1 9 , 7 

a> 
b -
d . 
e« 
£-

3 0 , 2 5 
2 7 , 0 4 

0 

S l , 7 9 

3 0 , 8 6 
- 7 4 3 9 4 , 5 1 
- 1 1 0 1 3 , 0 7 

1 5 9 . 9 0 2 
1 2 4 2 , 1414 

HEAT RATE 
X"3 X*4 YX YX"2 
15.625 39,0625 16081,399 40303.348 100509.13 
42,875 150,0625 16046,615 56163.151 196571.03 

64 256 13790,279 55161.116 230644.46 
91.125 410.0625 13980.079 62910,351 283096.58 

140,60B 731.1616 15364.053 79893.07B 415144 
O O O O O 

3 5 4 . 2 3 3 15B6 .3191 7 5 2 6 2 . J 2 4 2 9 4 3 3 0 . 9 4 1 2 1 6 2 6 4 . 2 

6 1 1 , 3 9 5 4 7 
- 5 2 1 4 , 5 1 7 
2 5 5 9 6 , 6 1 9 
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MAUI ELECTRIC CO. . LTD, 
KAHULUI POWER PLANT 
HEAT RATE TEST DATA 

MAUI ELECTRIC COMPANY. INC. 

KPP UNIT NO, 1 
DATE: 0 9 - 1 9 - 0 4 

Gross Load (Kl-2) ---. KHH 
Actual Test Load ICWH 

BOXLER-TUHSINE 
Ambient Air Temp -p, 
Gas Entering A.M. -P. 
(̂ as Leaving A.H, . p ^ 
Air Entering A.H, -p, 
'̂ ir Leaving A,H, «F, 
tire. Hater Inlet 'f. 
I:irc. Hater Outlet -F, 
Condenser Vacuum ig. 
Barometric Pressure Ig. 
^cesa 02 1 
Feedwater Flow (XIOOO) Lb/Hr 
Steam Flow (XIODOI Lb/Hr 
Throttle Stm, Press, psiG 
t'eedwater to Blr, -F. 

GENERATOR 
Generator Integrator, Start 
Generator Integrator, Stop 
Generator Integrator. Diff, MWH 
Generator Volts y. 
Generator Amps A. 
Generator VARS t^ns 

AL-X. TRANSFORMER 

*ux, KWH Mtr, start (XlOO) (CWH 
Aux, KWH Mtr, End (XlOO) Mffl 
Aux, Load Indicator fciw 
Aux, KHH Mtr, Diff, kWH 
Aux, Amps A, 

2,500 1 
3,500 1 

3.500 
3. 500 

4,500 1 
4,SOO 1 

5,600 
5,500 

6, 100 

107 
359 
300 
N/A 

34 0 
75,0 
83,9 

29.30 
29,87 

0-45 
31,37 
35,35 

400 
285 

108 
3 59 
315 
N/A 
335 

75,0 
87.4 

29,30 
39.88 
0.49 

4 3,31 
48,33 

399 
300 

107 
364 
345 
N/A 
337 

7B,0 
91, 1 

2B.90 
39-98 
0,61 

57-49 

62.81 
395 
339 

109 
398 
361 
N/A 
343 

75.0 
95.0 

38.60 
29,68 
0.55 

70.93 
76.62 

390 
329 

5169.7 
5172,2 

2,5 
11,600 

141 
1,7 

5174,0 
5177,5 

3.5 
11.600 

170 
1.5 

5191,4 
5185.9 

4.5 
11,600 

343 

2.3 

5189.4 

5194.9 
5,5 

11.700 
395 

2,7 

0.0 

6629.3 
6630,7 

0,24 
N/A 

15.0 

6632,1 
6634,6 

0,24 
N/A 

15.1 

6636.9 
6639,5 

0,25 
N/A 

16,0 

6641.3 
6643,9 

0,26 
N/A 

16,1 

O.OO 

Kahului Power Plant 

Subject: Heat Rate Testing 
DATE: 09-18-04 
KPP UNIT NO. 1 

F.O, Tem,p. -F. 
F.O, Temp. (Corr,! 
F.O. Usage (Lb8,/Hr,) 
Test Time (Hours! 
Specific Gravity • F.C 
F.O, Used (Gala,! 
PT RATIO 
KH IGen.! 
KH (Aux,! 
BTU/gal (Approx,) 
BTU/gal (Test Lab! 

HEAT RATE (APPROX,! 
HEAT RATE (APPROX,!N 
HEAT RATE (ACTUAL!-G 
HEAT RATE (ACTUAL! -N 

FUEL CORRECTION: 

T E S T L O A D S - > « y i 

244 
0.93605 
2113.0 

1 

257.3 
1,000 
3,500 

240 
151,000 
148,314 

34 3 
0.9364 

3899-0 
1 

353.9 
1, 000 
3,500 

250 
151,000 
148,214 

242 
0.93675 
3719.0 

1 

452.9 
1,000 
4, 500 

260 
151,000 
149,214 

239 
0.93 79 

4 587.0 
1 

558.6 
l.OOD 
5. 500 

360 
151.000 
118,214 

24 0 
0.93745 

0,0 

1 

0,0 
1,000 

0 
0 

151,000 
148,214 

15,534 
17,194 
15,247 
16.867 

15,225 
16,396 
11,944 
16,094 

15,196 
16.126 
14.916 
15,831 

16,869 
17,794 
16.558 
17.166 

#DIV/0( 
MDIV^OI 
HDIV/Ol 
HDIV/OI 

FUEL OIL 
P,0, Totalizer-Start 
Start Test 
F.O. Totalizer-End 
fend Test 
f.O, Dift, 

EQUIPMENT STATUS 
Soiler Blowdown-Open 
Supplying Stn Aux Stm 
i^Irculating Pumps 

FUEL OIL ANALYSIS 

F.O. Temp, 8 Heater 
F.O. Temp, S Burner Deck 
Sulfur, Ht. I 
API Gravity « 60 -F, 
Higher Heating Value 

Lbs/Hr. 
Time 
Lbs/Hr, 
Time 
Lba/Hr, 

13658551 
07D0 

13660663 
0600 
3112 

13662257 

0836 
13665155 

0936 
3898 

13668461 
1030 

136721B0 
1130 
3719 

13675100 
1310 

13679687 
1310 
4587 0 

t 
Vas/No 
l4umber 

No 
NO 
2 

NO 
No 
2 

No 
No 
2 

No 
NO 
2 

>F 
•F 

API 
liTU/Gal 

244 
N/A 

1,70 
13,B 

148,214 

213 
N/A 

TEST BY; 

242 
N/A 

D<lrvl 

239 
N/A 

240 
N/A 
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CALCULATIONS FOR HEAT RATE CURVE 
by: Kodney Jung 

KPP UNIT NO, 1 
DATE: 0 9 - 1 9 - 0 4 

F u e l O i l T e s t e d : 0 9 - 2 1 - 0 4 
T e s t e d b y : E.Hong 

DATA: 
GENERATED IMW) 
HEAT RATE(BTU/MW)G 
HEAT RATE(BTU/MW)N 
NUHBER OF TESTS 
PRICE OF PUEL/BSL 
H,H.V, (BTU/GAL) 

A, B. C CONSTANTS; 
GROSS 

PREDICTED VALUES: 
GENERATED (MW)G 
HEAT RATE(BTU/MW)G 
GENERATED (MW!N 
HEAT RATE(BTU/MW1N 
GROSS (MBTU) 
NET (MBTUl 
COST/KWH 
G/KHH 
G/PS-H 

A-
B= 
C-

2 , 5 

1 5 , 2 4 7 
1 6 , 8 6 7 

3 

5 3 4 , 4 5 5 9 
1 4 8 , 2 1 4 

1 7 . 2 0 9 - 1 4 
( 1 . 1 2 B . 6 3 3 ) 

1 3 7 . 5 6 9 7 

2 . 0 

1 5 . 5 0 2 
1 . 8 

1 7 , 4 4 4 
3 1 , 0 0 4 
3 0 . 7 0 2 

SO,0856 
3 8 3 , 0 2 
2 7 9 , 0 4 

3 , 5 

14 ,914 
16 ,094 

a c t . 
a c t . 

2 , 2 

1 5 , 3 9 2 
2 , 0 

1 7 , 1 9 8 
3 3 . 8 6 2 
3 3 . 7 0 8 

5 0 . 0 8 5 2 
3 8 0 . 3 0 
2 7 7 . 0 6 

4 , 5 

1 1 , 9 1 6 
1 5 , 9 3 1 

NET A . 
B-
C. 

2 , 5 

1 5 , 2 4 7 
2 . 3 

1 6 , 8 6 7 
3 8 . 1 1 8 
18.11B 

50 ,0844 
3 7 6 . 7 2 
2 7 4 . 4 5 

2 1 , 0 2 9 , 1 8 
( 2 , 3 0 2 , 5 3 5 ) 

2 5 4 , 9 4 6 8 

2 , 7 

1 5 . 1 6 5 
2 , 5 

1 6 , 6 7 1 
4 0 , 9 4 5 
4 1 , 0 1 1 

5 0 , 0 9 3 9 
3 7 1 , 6 9 
2 7 2 , 9 6 

3 . 0 

1 5 , 0 6 1 
2 . 8 

1 6 , 4 1 6 
4 5 . 1 8 4 
4 5 . 3 0 9 

s o , 0 8 3 4 
3 7 3 , 1 3 
2 7 1 . 1 0 

3 , 2 

1 5 , 0 0 6 
3 . 0 

1 6 . 2 7 2 
4 6 , 0 3 0 
4 8 . 1 6 5 

5 0 . 0 8 3 1 
3 7 0 , 7 7 
2 7 0 . 1 1 

3 . 5 

1 4 , 9 4 4 
3 . 3 

16 ,094 
5 2 , 3 0 5 
5 2 . 3 0 5 

S0 ,0B27 
3 6 9 , 2 3 
2 6 9 , 9 9 

3 . 7 

1 4 , 9 1 7 
3 , 5 

1 6 , 0 0 0 
5 5 , 1 9 1 
5 5 , 2 0 1 

SO,0926 
3 6 8 . 5 5 
2 6 6 . 5 0 

4 , 0 

1 4 . 8 9 6 
3 , 8 

1 5 , 8 9 9 
5 9 . 5 8 3 
5 9 , 6 1 9 

5 0 , 0 8 2 4 
3 6 6 , 0 4 
2 6 B , 1 2 

i . 2 
1 4 . 8 9 6 

4 , 0 

1 5 , 8 5 6 
6 2 , 5 6 2 
6 2 , 6 3 2 

5 0 . 0 8 2 4 
3 6 8 , 0 3 
2 6 9 . 1 3 

PREDICTED VALUES (CONT.) : 
GENERATED (MH!G 
HEAT BATE(aTU/HWlG 
GENERATED (MHIN 
HEAT RATE(BTU/MW!N 
GROSS (MBTU) 
NET (MBTUl 
COST/KHH 
G/KHH 
G/PS-H 

1 4 , 9 1 6 
4 . 2 

1 5 , 8 3 1 
6 7 . 1 3 2 
6 7 . 1 3 2 

5 0 . 0 8 2 6 
3 6 9 , 5 4 
2 6 6 . 4 9 

1 4 , 9 4 3 
4 . 4 

1 5 , 8 3 9 
7 0 . 2 3 4 
7 0 , 3 2 7 

5 0 . 0 8 2 7 
3 6 9 . 3 3 
2 6 8 . 9 8 

1 5 . 0 0 5 
4 , 7 

1 5 . 8 9 0 
75 -026 
7 5 , 3 2 1 

5 0 , 0 8 3 1 
3 7 0 . 7 4 
3 7 0 , 0 9 

1 5 . 0 6 0 
4 , 9 

1 5 , 9 5 0 
7 8 , 3 1 3 
7 6 , 7 9 3 

SO,0834 
3 7 2 , 1 0 
3 7 1 . 0 8 

1 5 , 2 0 3 
5 , 3 

1 6 , 1 3 0 
6 5 , 1 3 7 
8 6 . 1 3 6 

SO.0B41 
3 7 5 , 6 3 
3 7 3 , 6 5 

1 5 , 2 9 1 
5 , 5 

1 6 , 2 5 1 
8 6 , 6 9 7 
9 0 . 0 3 2 

$ 0 , 0 6 1 6 
3 7 7 - 8 0 
3 7 5 . 2 1 

1 5 , 3 3 9 
5 . 6 

1 6 , 3 1 9 
9 0 , 5 0 0 
92 .04 0 

50 ,084 9 
3 7 8 . 9 9 
2 7 6 , 1 0 

1 5 , 3 9 0 
5 , 7 

1 6 , 3 9 2 
9 2 . 3 3 9 
9 4 , 0 9 2 

5 0 . 0 8 5 2 
380 ,24 
2 7 7 , 0 3 

1 5 . 4 4 3 
5 - 8 

1 6 . 4 7 1 
9 4 , 2 0 5 
9 6 , 1 8 8 

5 0 , 0 8 5 5 
3 8 1 , 5 7 
2 7 7 , 9 8 

MEGAWATTS • X 

1 2 , 2 5 
2 0 , 2 5 

- 6 6 8 1 , 9 5 5 9 4 5 
- 9 9 3 , 8 7 0 7 5 8 2 

1 5 , 6 2 5 
4 2 , 8 7 5 
9 1 , 1 2 5 

HEAT RATE • Y 
X*4 Y YX YX'2 

39,0625 15217,37318 38119.433 95296,092 
150.062S 14944.15837 52304.554 193065,94 
410,0625 14916.08291 67122.373 302050,68 

38,75 149.625 S99.1B75 45107,61449 157545,36 580412,7 

137,5696812 
-1128,53289 
17209,14491 

HORKSHEET 

MEGAWATTS 
X 

2 , 5 

3 . 5 

4 . 5 

(NET) 

X 

X " 2 

6 . 3 5 
1 2 , 2 5 
2 0 , 2 5 

X - J 

1 5 . 6 3 5 
4 2 . 8 7 5 
9 1 . 1 2 5 

HEAT RATE - y 
K"4 Y YX YX*2 
39,0625 16666,563 42166,408 10S416.03 

150,0625 16093.709 56337,982 197147.94 
410,0635 15830.748 71236,368 320572.65 

38,75 149,625 599,1875 48791.021 169732,76 623136.61 

b - - 2 1 2 4 3 . 2 2 
d- - 3 1 0 7 , 1 1 5 

2 5 4 , 9 4 6 8 
- 2 3 0 2 . 5 3 5 
2 1 0 2 9 . 4 9 3 

13 
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MAUI ELECTRIC CO. , LTD. 
KAHULUI POHER PLANT 
HEAT RATE TEST DATA 

MAUI ELECTRIC COMPANY, INC. 

KPP UNIT NO, 1 
DATE: 0 5 - 3 2 - 0 1 

Gross Load (Kl-21 ---: 
Actual Test Load 

KHH 
KWH 

3 , 5 0 0 
2 , 5 0 0 

3 , 5 0 0 
3 , 5 0 0 

4 , 5 0 0 
4 , 0 0 0 

5 , 6 0 0 
1 , 5 0 0 

6 , 1 0 0 
5 , 6 0 0 

Kahului Power plant 

Subject: Heat Fate Testing 
DATE: 05-22-04 
KPP UNIT NO, 1 

BOILER-TURBINE 
Ambient Ait Tenp 
Gas Entering A.H. 
Gas Leaving A.H. 
A i r E n t e r i n g A . H . 
A i r L e a v i n g A.H. 
C i r c - H a t e r i n l e t 
C i r c . H a t e r O u t l e t 
C o n d e n s e r vacuum Ig, 
B a r o m e t r i c P r e s s u r e ig . 
E x c e s s 0 2 » 
Feedwater Flow (XIOOO! Lb/Hr 
Steam Flow (xlOOO) Lb/Hr 
Throttle Stm. Press, PSIG 
Feedwater to Blr, -F, 

GENERATOR 
Generator Integrator, Start 
Generator Integrator, Stop 
Generator Integrator, Diff, K H H 
Generator Volts v. 
Generator Amps A. 
Generator VARS MVAR 

94 
350 
300 

94 
350 

7 6 , 0 
8 0 . 5 

2 9 , 1 0 
3 0 , 0 1 

2 . 5 0 
3 1 , 6 0 
3 4 , 8 0 

400 
660 

95 
360 
315 

95 
340 

7 6 , 0 
8 7 . 0 

2 9 , 3 0 
3 0 . 0 3 

1 ,10 
1 4 , 10 
4 8 . 5 0 

400 
710 

96 
365 
32 5 

96 
340 

7 6 , 0 
6 9 . 6 

2 9 . 2 0 
3 0 . 0 5 

0 , 9 0 
5 0 . 4 0 
5 5 . 5 0 

400 
72 5 

96 
380 
34 0 

88 
34 0 

7 7 , 0 
9 0 , 4 

2 9 . 0 0 
3 0 . 0 1 

0 , 9 0 
5 7 . 1 0 
6 3 . 0 0 

4 00 
74 5 

100 
400 
355 
100 
350 

7B ,0 
9 2 - 7 

2 6 , 8 0 
3 0 . 0 0 

0 . 5 0 
6 6 , 5 
7 2 . 5 

400 
755 

T E S T L O A D S - M H 

F.O, 

5 8 6 3 . 8 
5 6 6 6 . 3 

2 , 5 
1 1 , 6 0 0 

130 
1 ,1 

5 8 6 9 . 3 
5 8 7 2 , 8 

3 , 5 
1 1 , 5 0 0 

160 
1-3 

5 8 7 4 . 8 
5 6 7 8 , 6 

4 , 0 
1 1 , 5 0 0 

207 
1.3 

5 8 8 1 . 1 
5 6 8 5 , 6 

4 . 5 
1 1 , 5 0 0 

234 
1-5 

5 8 8 8 . 9 
5 6 9 4 , 1 

S.2 
1 1 , 5 0 0 

265 
1.4 

Temp. 'F. 
F,0, Temp. (Corr.l 
F.O. Usage (Lbs,/Hr,) 
Test Time (Hours! 
Specific Gravity • F, 
F,0, Used (Gals,! 
PT RATIO 
KH (Gen,l 
KW (Aux,I 
BTU/gal (Approx,! 
BTU/gal (Test Lab) 

HEAT RATE (APPROX.1 
HEAT HATE (APPROX,)N 
HEAT RATE (ACTUAL! -G 
HEAT RATE (ACTUAL! -N 

FUEL CORRECTION: 

0,Temp 

240 
0 , 9 3 7 4 5 
2 0 8 0 . 0 

1 

2 5 3 . 3 
1 .000 
3 , 5 0 0 

260 
1 5 1 , 0 0 0 
1 4 9 , 0 9 5 

241 
0 . 9 3 7 1 

3 8 8 0 , 0 
1 

3 5 0 , 7 
1 ,000 
3 , 5 0 0 

290 
1 5 1 , 0 0 0 
1 4 9 , 0 9 5 

339 
0 , 9 3 7 6 

3 2 7 2 . 0 
1 

39B.4 
l.OOO 
4 , 0 0 0 

290 
1 5 1 , 0 0 0 
1 4 9 , 0 9 5 

240 
0 , 9 3 7 4 5 
3 6 9 7 . 0 

1 

4 5 0 . 2 
1 .000 
4 , 500 

290 
1 5 1 . 0 0 0 
1 4 9 , 0 9 5 

240 
0 , 9 3 7 4 5 
4 2 6 9 . 0 

1 

5 1 9 , 9 
1 ,000 
5 , 3 0 0 

280 
1 5 1 . 0 0 0 
1 4 9 , 0 9 5 

1 5 , 3 9 9 
1 7 , 3 2 9 
1 5 , 1 0 6 
1 7 , 0 1 1 

1 5 , 1 3 0 
1 6 , 4 9 7 
1 4 , 9 4 0 
16 ,2B9 

1 3 . 3 7 0 
1 4 , 2 9 1 
1 1 . 2 0 1 
1 4 . 1 1 1 

1 3 . 5 9 6 
1 4 , 4 3 3 
1 3 . 4 2 4 
1 1 . 2 5 1 

1 6 , 0 9 6 
1 5 . 9 5 5 
1 4 . 9 0 5 
1 5 , 7 5 3 

AUX, TRANSFORMER 
Aux, KWM M t r . S t a r t (XlOO) KHH 
Aux, KHH M t r . End (XlOOl KWH 
Aux, Load i n d i c a t o r MH 
Aux, KWH M t r , D i t f , KHH 
Aux, Amps A, 

2 9 0 . 3 
2 9 3 . 0 

0 , 2 7 
2.B 

1 6 , 2 

3 9 5 . 5 
2 9 8 . 4 

0 . 2 8 
2 . 9 

1 6 . 8 

2 9 9 . 8 
3 0 2 , 7 

0 , 2 9 
2 , 9 

1 7 , 0 

3 0 4 . 1 
3 0 7 . 0 

0 . 2 9 
2 . 9 

1 7 , 1 

3 0 8 , 9 
3 1 1 , 7 

0 . 2 8 
2 , 8 

1 7 , 0 

FUEL OIL 
F.O, Totaliier-Star 
Start Test 
F , 0 , T o t a l i ? e r - E n d 
End T e a t 
F , 0 , D i f f . 

L b a / H r . 
Time 
L b s / H r , 
Time 
L b s / H r , 

4687888 
0606 

4889968 
0706 
2080 

4892532 
0902 

4895413 
0902 
2980 

4897027 
0933 

4900399 
1033 
3373 

4902133 
1103 

4905B30 
1203 
3697 

4906560 
1210 

4912929 
1310 
4369 

EOUIPMENT STATUS 
B o i l e r Blowdown-Open 
S u p p l y i n g S t n Aux Stm 
C i r c u l a t i n g Pumps 

Y e s / N o 
Numbe r 

No 
Yes 

2 

No 
Yes 

2 

NO 
Yes 

2 

NO 
Yes 

2 

NO 
Yes 

2 

FUEL OIL ANALYSIS 
F , 0 , Temp. • H e a t e r 
F , 0 , Temp, • B u m e r Deck 
S u l f u r , Wt, I 
API G r a v i t y • 60 - F . 
H i g h e r H e a t i n g V a l u e 

API 
BTU/Ga 

240 
124 

1.79 
1 5 , 1 

1 4 9 , 0 9 5 

241 
134 

TEST BY: 

339 
128 

" a r y l 

240 
124 

340 
134 
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CALCULATIONS FOR HEAT RATE CURVE 
b y : Rodney J u n g 

KPP UNIT NO, 1 
DATE: 05-22-04 

Oil Tested: 05-28-04 
Tested by: K,Na>:amatSu/E.Wong 

DATA: 
GFJIERATED (MW) 
HEAT RATE(BTO/MH!G 
HEAT RATE(BTU/MW!N 
NUMBER OF TESTS 
PRICE OF FUEL/BBL 
H.H.V, (BTU/GAL) 

A. B, C CONSTANTS: 
GROSS A= 

PREDICTED VALUES: 
GENERATED (MWIG 
HEAT RATE(aTU/MW)G 
GENERATED (MW)N 
HEAT RATE(ETU/MW)N 
GROSS (MBTU) 
NET (MBTU! 
COST/KWH 
G/KWH 
G/PS-H 

15,106 
17,011 

5 
529,2919 
149,095 

23,597,61 
4.690,2161 
553.4835 

2.0 
16,451 

1.7 
18.870 
32.902 
32.156 

50.0770 
406,47 
296,12 

14,940 
16,289 

act. 
act. 

2.2 
15,960 

1,9 
18,196 
35,156 
34.936 

50,0747 
394.82 
2 87,64 

13,201 
14,111 

NET A-
B-
C-

2,5 
15.356 

3,2 
17.293 
38,391 
39,390 

50,0718 
379.42 
275,41 

13,424 
14,251 

28,790.86 
(6,405,3701 
722.4325 

2,7 
14,996 

3,4 
16,763 
4 0,4 99 
40,566 
50,0701 
370,51 
269,93 

14, 90 5 
15,753 

3.0 
14,538 

2.7 
16,077 
43,615 
43.729 
50.0680 
359,20 
261,69 

3.3 
14,289 

2,9 
15.691 
45.723 
45,819 

S0,O66B 
353.01 
357.19 

3.5 
13,997 

3.2 
15,332 
48.990 
16.862 
SO.0655 
345,83 
251,95 

3,7 
13,858 

3,4 
14,991 
51.275 
51,066 

50.0648 
342.40 
249.44 

4.0 
13,733 

3.7 
14,738 
54.930 
54,613 

50,0642 
339.29 
247.18 

4.2 
13.704 

3.9 
14,633 
57,557 
57,211 

50,0641 
338.59 
246.67 

PREDICTED VALUES (CONT, 
GENERATED (MWIG 
HEAT RATE(BTU/MW!G 
GENERATED (MW)N 
HEAT RATE(BTU/MW!N 
GROSS (MBTU! 
NET (MBTU) 
COST/KWH 
G/KHH 
G/PS-H 

4,5 
13,745 

4.2 
14,596 
61.851 
61.449 

50.0643 
339,60 
247,10 

4,7 
13,827 

4 , 4 

14,644 
64.987 
64,561 

50,0647 
341,63 
348,99 

5.0 
14,034 

4.7 
14,835 
70,168 
69,825 
50.06 56 
316,73 
252.60 

5,2 
14.227 

4.9 
15.018 
73,979 
73,736 

50,0665 
3 51,50 
256,08 

5.6 
14,746 

5.3 
15, 576 
62,576 
82,710 

SO.0690 
364,33 
265.42 

5,9 
15,071 

5,5 
15,943 
87,415 
87.943 

SO,0705 
372.38 
371.29 

5.9 
15,251 

5.6 
16,147 
89.981 
90.585 

50.0713 
376,81 
274,52 

6,0 
15,442 

5,7 
16,366 
92,6 50 
93,451 

50,0722 
381.53 
277.95 

6.1 
15,643 

5.6 
16,600 
95.435 
96.445 

50,0732 
386-51 
291.58 

26.54 
-23858,69336 
-4996,170693 

215.394 
1779,2534 

HEAT RATE 
X 4 YX YX 2 

2.5 
3.5 

4 
4.5 
5.6 

0 

6.25 
12.2 5 

16 
20.25 
31.36 

0 

15,625 
42,875 

64 
91,125 
175.616 

0 

39,0625 15105,6062 37764,015 91110,039 
150,0635 14939,61053 52399-637 183010.23 

356 13201,26695 52905,069 211220,27 
410,0625 13121,38129 60409,716 271943,73 
983,4495 11905,19136 83469,099 467426,89 

86.11 389.241 1939,6371 71576,05931 286736,52 1227911,2 

553.4825366 
-4690,21811 
23597,61238 

WORKSHEET (NET! 

MEGAHATTS • 
X 

2.5 
3,5 

4 
4.5 
5,6 

0 

X 
X'2 

6 
12 

20 
31 

25 
25 
16 
25 
36 
0 

K'3 

15.625 
42.875 

64 
91.125 
175.616 

0 

HEAT RATE - Y 
X'4 V YX YX'2 

39.0625 17010,816 42527.041 106317,61 
150.0625 16289,295 57012.533 199543,86 

356 14110,618 56442.472 225769,69 
410,0635 14250,936 61129.21 289581,14 
993.4196 15753,457 88219.362 494028,13 

o o o o 

86.11 389.241 1938.6371 77415.124 308330,62 1314241,2 

a- 26,54 
b - -9501O,14 
d ' -11390.89 
e- 215.391 
f. 1778.2534 

722.43254 
-6105.37 

28790,879 
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MAUI ELECTRIC CO, , LTD, 
KAHULUI POHER PLAtJT 
HEAT RATE TEST DA^A 

KPP UNIT NO, 1 
DATE: 0 3 - 1 5 - 0 4 

Gross Load (Kl-2) ---> 
Actual Test Load 

BOILER-TURBINE 
Ambient Air Temp 
GSE Entering A,H, 
Gas Leaving A,H. 
Air Entering A,H, 
Ai t Leaving A . H . 
Circ, Water Irilet 
Circ, Water Outlet 
Condenser Vacuum 
Barometric Pressure 

MAUI ELECTRIC COMPANY. INC, 

EJIC 0 2 

F e e d w a t e r FIDM. ( x i o o o ! 
S team Flow (Xloool 
T h r o t t l e S tm, P r e s s , 
F e e d w a t e r t o a i r . 

GENERATOR 
G e n e r a t o r I n t e g r a t o r . S t a r t 
G e n e r a t o r I n t e g r a t o r , S t o p 
G e n e r a t o r I n t e g r a t o r , D i f f , 
G e n e r a t o r V o l t s 
G e n e r a t o r Amps 
G e n e r a t o r VARS 

KHH 
KHH 

2 , 5 0 0 
2 , 5 0 0 

3 ,500 
3 , 6 0 0 

1 , 5 0 0 
4 , 6 0 0 

5 , 6 0 0 
5 , 6 0 0 

6 , 1 0 0 

ig, 
t 

Lb/Hr 
Lb/Hr 
PSIG 

9 0 

3 3 5 
2 8 7 

9 0 

3 3 5 

75.0 
83 .1 

29,80 
30,01 

2,40 
3 3,00 
34,00 

3 9 0 

2 B 5 

9 1 
34 0 
2 9 9 

9 1 

3 4 0 

76.0 
86.3 

2 9,60 
30.05 

1,50 
46,00 
4 7.00 

3 9 0 

3D0 

9 4 

3 5 0 
3 1 8 

94 

34 0 
77 .0 
B9,5 

29,40 
30.05 

1,50 
59,00 
60,00 

3 9 0 
3 2 0 

9S 

36 5 
3 3 5 

95 

3 1 0 
78 ,0 
92 ,8 

29,10 
30,06 

1.10 
73.00 
74,00 

3 9 0 

3 3 0 

3 1 1 , 5 
314 .0 

2 , 5 
1 1 . 6 0 0 

150 
1,9 

3 1 7 . 3 
3 2 0 , 9 

3 , 6 
1 1 , 7 0 0 

212 
2 . 6 

3 2 3 , 9 
3 2 8 , 5 

4 . 6 
1 1 , 7 0 0 

263 
3 . 1 

3 3 2 , 1 
3 3 7 , 7 

5 ,6 
1 1 , 7 0 0 

305 
3 . 0 

0 . 0 

Kahului Power Plant 

Sub}ect: Heat Rate Testing 
DATE: 03-15-04 
KPP UNIT NO, 1 

F,0, Temp. -F. 
F,0, Temp, (Corr.) 
F.O- Usage (LbH,/Hr,! 
Test Time (Hours) 
Specific Gravity « F,O.Temp 
P.O- Used (Gals.) 
PT RATIO 
KW (Gen.) 
KW (Aux.) 
BTU/gal (Approx,I 
BTU/gal (Test Lab) 

HEAT RATE (APPROX.) 
HEAT RATE (APPROX,)N 
HEAT HATE (ACTUAL)-G 
HEAT RATE (ACTUAL)-N 

T E S T L O A D S - M H 
2 . 5 

246 
0 . 9 3 5 3 5 
2 1 2 5 , 0 

1 

2 5 8 . 8 
1 ,000 
2 , 5 0 0 

270 
1 5 1 , 0 0 0 
1 5 2 , 9 5 2 

3 , 6 
243 

0 . 9 3 6 4 
2 9 8 4 . 0 

1 

3 6 3 . 4 
1 ,000 
3 , 6 0 0 

290 
1 5 1 , 0 0 0 
1 5 3 , 9 5 2 

4 , 6 
242 

0 . 9 3 6 7 5 
3 7 7 3 . 0 

1 

4 5 9 . 3 
1 ,000 
4 , 6 0 0 

290 
1 5 1 , 0 0 0 
1 5 3 , 9 5 2 

5 . 6 
34 3 

0 , 9 3 6 1 
4 5 9 0 . 0 

1 

5 5 8 . 9 
1 ,000 
5 , 6 0 0 

300 
1 5 1 , 0 0 0 
1 5 2 , 9 5 2 

0 . 0 
0 

1 . 0 2 1 4 5 
0 , 0 

1 

0 , 0 
1 ,000 

0 
0 

1 5 1 , 0 0 0 
1 5 2 , 9 5 2 

1 5 , 6 3 0 
1 7 , 5 2 2 
1 5 , 9 3 2 
1 7 . 7 4 8 

1 5 , 6 7 7 
1 7 . 0 9 3 
1 5 , 8 8 0 
1 7 , 3 1 4 

1 5 , 4 1 3 
1 6 , 4 7 5 
1 5 , 6 1 2 
1 6 , 6 8 8 

1 6 , 8 8 0 
1 7 , 9 5 7 
1 7 , 0 9 8 
1 8 . 1 9 0 

(DIV/DI 
»DIV/OI 
IIDIV/0! 
IIDIV/0! 

FUEL CORRECTION: 

AUX, TRANSFORMER 
KWH M t r , S t a r t (XlOOl 
KWH M t r , End (XlOO) 
Load I n d i c a t o r 
v o l t s 
Amps 

KWH 
KWH 

6 5 1 6 . 6 
6 5 4 9 . 3 

0 , 2 7 

1 5 , 0 

6 5 5 2 - 1 
6 5 5 5 , 0 

0 - 3 9 

1 6 . 0 

6 5 5 7 . 0 
6 5 5 9 . 9 

0 . 3 9 

1 7 . 5 

6 5 6 1 , 9 
6 5 6 4 . 9 

0 , 3 0 

1 7 . 5 

0 , 0 0 

FUEL OIL 
F . O . T o t a l i i e r - S t a r t 
S t a r t T e s t 
F .O . T o t a l i z e r . E n d 
End T e s t 
F . O . D i f f . 

EOUIPMENT STATUS 
Boiler Blowdovn-Open 
Supplying Stn A U X Stm 
Circulating Piimps 

FUEL OIL ANALYSIS 
F,o. Temp, • heater 
F,0, Temp, • Surner De 
Sulfur, Ht, » 
API Gravity • 60 'F, 
Higher Heating Value 

L b s / H r . 
Time 
L b s / H r , 
Time 
L b s / H r . 

595530 
0710 

597655 
0810 
2135 

600473 
09CS 

603457 
1008 
29B4 

606038 
1050 

609BOO 
1150 
3772 

612B31 
1330 

6 1 7 4 2 1 
1330 
1590 • 

Yes/No 
Number 

0 

Y e s 
3 

0 

Y e s 
2 

0 
Y e s 

3 

0 

Y e s 
2 

-F 
•F 

API 
BTU/Ga1 

246 

1 .67 
B,6 

1 5 2 , 9 5 2 

213 

TEST BY: 

242 

Eaymasii . K—i 

243 
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CALCULATIONS FOR HEAT RATE CURVE 
b y : Rodney J u n g 

KPP UNIT NO, 1 
DATE: 0 3 - 1 5 - 0 4 

3 i l T e s t e d : 0 3 - 1 8 - 0 4 
T e s t e d b y : K,Halta:r,atE 

DATA: 
GENERATED (MW) 
HEAT RATE(BTU/MW)G 
HEAT RATE(BTU/HW|N 
NUMBER OF TESTS 
PRICE OF PUEL/BBL 
H,H,V. (BTU/GAL! 

A, B, C CONSTANTS: 
GROSS 

1 5 . 6 3 2 1 5 , 6 6 0 
1 7 , 7 4 9 1 7 , 3 1 4 

4 
5 3 0 , 6 4 2 6 a c t . 

1 5 2 . 9 5 2 a c t . 

1 9 . 7 6 9 . 9 4 
( 2 . 3 7 5 , 2 9 9 ! 

3 3 5 . 4 1 4 8 

1 5 , 6 1 2 
1 6 , 6 8 8 

NET A 
B 
C 

17.096 
18.190 

23,906,92 
(3,539.570) 
443,6339 

PREDICTED VALUES: 
GENERATED (MW)G 
HEAT RATE(BTU/MW)G 
GENERATED (HH)N 
HEAT PATE(BTU/KW)N 
GROSS (MBTU) 
NET (MBTU! 
COST/KWH 
G/KHH 
G/PS-H 

PREDICTED VALUES [CONT,!: 
GENERATED (HW)G 
HEAT PATE(BTU/MW)G 
GENERATED (MW)N 
HEAT RATE[BrU/MW)N 
GROSS (MBTUl 
NET (MBTU) 
COST/KWH 
G/KHH 
G/PS-H 

3 , 0 
1 6 , 3 6 1 

1.7 
1 8 , 6 2 5 
3 2 , 7 2 2 
3 3 , 3 3 1 

SO,0780 
4 0 4 , 2 4 
2 9 4 , 5 0 

4 . 5 
1 5 , 8 7 3 

4 , 3 
1 7 , 0 1 3 
7 1 , 1 3 0 
7 1 , 6 2 7 

5 0 , 0 7 5 7 
3 9 3 . 1 9 
2 8 5 , 7 2 

2 . 2 
1 6 , 1 6 B 

1.9 
1 8 , 2 9 2 
3 5 . 5 6 9 
3 5 . 3 0 4 

5 0 . 0 7 7 1 
3 9 9 , 4 6 
2 9 1 , 0 2 

4 . 7 
1 6 , 0 1 5 

4 .4 
1 7 , 1 2 4 
7 5 . 3 7 3 
7 5 . 5 1 6 

5 0 . 0 7 6 1 
3 9 5 . 7 0 
2 6 6 , 2 6 

2 , 5 
1 5 . 9 2 8 

2 , 2 
17 .B59 
3 9 , 8 2 0 
39 ,B25 

5 0 , 0 7 6 0 
3 9 3 , 5 4 
2 9 6 , 7 0 

5 , 0 
1 6 . 3 7 9 

4 , 7 
1 7 , 3 5 7 
8 1 , 3 9 4 
8 1 , 7 5 1 

5 0 , 0 7 7 7 
4 0 2 , 2 1 
2 9 1 , 0 2 

2 , 7 
1 5 , 8 0 3 

2 . 4 
1 7 , 6 1 5 
4 2 . 6 6 5 
4 2 , 6 0 1 

5 0 . 0 7 5 4 
3 9 0 , 4 2 
2 9 4 , 4 3 

5 ,2 
1 6 , 4 9 9 

4 , 9 
1 7 , 5 5 6 
8 5 . 7 3 9 
6 6 , 2 0 2 

5 0 , 0 7 8 6 
4 0 7 , 3 8 
3 9 6 . 7 8 

3 . 0 
1 5 , 6 6 3 

2 . 7 
1 7 . 3 1 5 
4 6 , 9 8 8 
4 7 , 2 6 9 

SO,0747 
3 8 6 , 9 9 
2 8 1 . 9 3 

5 . 6 
1 6 . 9 8 7 

5 . 3 
1 8 , 0 6 2 
9 5 , 1 2 6 
9 5 , 7 2 8 

5 0 , 0 8 1 0 
1 1 9 , 7 0 
3 0 5 , 7 6 

3 . 2 
1 5 , 6 0 4 

2 . 9 
1 7 , 1 5 9 
4 9 . 9 3 2 
5 0 . 2 7 6 

5 0 , 0 7 4 4 
3 8 5 . 5 3 
2 8 0 , 8 7 

5 . 8 
1 7 , 2 7 7 

5 . 5 
1 8 , 3 6 8 

1 0 0 , 2 0 1 
1 0 1 . 0 2 4 
5 0 , 0 6 2 4 

4 3 6 , 9 6 
3 1 0 , 9 8 

3 . 5 
1 5 , 5 6 5 

3 , 2 
1 6 , 9 9 3 
5 4 , 1 7 8 
5 1 , 8 8 5 

5 0 , 0 7 4 2 
3 8 4 , 5 8 
2 8 0 , 1 7 

6 , 0 
1 7 , 5 9 3 

5 , 7 
1 9 , 7 1 0 

1 0 5 , 5 5 9 
1 0 6 , 6 4 4 
5 0 . 0 6 3 9 

4 3 4 , 6 9 
316 ,6B 

3 . 7 
1 5 , 5 7 3 

3 . 4 
1 6 , 9 3 6 
5 7 . 6 2 1 
5 7 . 7 1 6 

5 0 , 0 7 4 3 
3 8 4 , 7 7 
2 8 0 , 3 2 

6 . 1 
1 7 , 7 6 1 

5 . 9 
1 6 , 8 9 4 

1 0 8 , 3 4 4 
1 0 9 , 5 8 3 
5 0 . 0 8 1 7 

4 3 8 .84 
3 1 9 , 7 1 

4 .0 
1 5 , 6 3 5 

3 -7 
1 6 , 8 9 2 
6 2 . 5 4 2 
6 2 . 6 6 9 

5 0 . 0 7 4 6 
3 8 6 . 3 1 
2 6 1 . 4 4 

4 , 2 
1 5 , 7 1 0 

3 , 9 
16 ,914 
6 5 . 9 8 4 
6 6 . 1 3 4 

5 0 , 0 7 4 9 
3 8 6 . 1 6 
3 9 3 . 7 9 

HEGAHATTS 

31,23 
64340.80415 
7174.177273 

171.733 
1407.6813 

HEAT RATE 
X I YX YX 2 

6.35 
12,96 
21 ,16 
31.36 

15 
46 
97 

175 

625 
656 
336 
616 

39.0635 15B31.65171 39579,129 98947,823 
167.9616 15879.54578 57166.365 205799,91 
447.7156 15612-29503 71816,511 330355,95 
983.4496 1709B.19381 95749,83 536199,05 

71,73 335,233 1638,2193 64421.66636 264311.83 1171301,7 

335,4147531 
-2375.29933 
19769.93625 

HORKSHEET (NET! 

MEGAHATTS • 
X 

3 . 5 
3 . 6 
4 . 6 
5 . 6 

X 
X ' 3 

6 . 2 5 
1 2 . 9 6 
2 1 - 1 6 
3 1 . 3 6 

K ' 3 
1 5 , 6 2 5 
1 6 , 6 5 6 
9 7 , 3 3 6 

1 7 5 , 6 1 6 

HEAT RATE 
X 4 YX YX 2 

39.0525 17748.488 11371.331 110928.05 
167.9616 17314.146 63330.937 224391,34 
417.7156 16687.716 76763.192 353112.06 
983.4496 18199.557 101861,53 570424.52 

71.73 335,233 1636.2193 59939.908 285327,16 125BB56 

a. 21,23 
b> 18634.39 
d- 1288.1465 
e. 171.733 
f. 1407.6843 

113.83387 
-3529.57 

23908,925 
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MAUI ELECTRIC CO,, LTD, 
KAHULUI POWER PLANT 
HEAT RATE TEST DATA 

MAUI ELECTRIC COMPANY, INC. 

KPP UNIT NO, 1 
DATE: 01-21-01 

Gross Load (Kl-2! ---> 
Actual Test Load 

BOILER-TURBINE 
Ambient Air Temp 
Gas Entering A,H, 
Gas Leaving A,H. 
Air Entering A.H. 
Air Leaving A,H. 
Circ. Hater Inlet 
Circ. Hater Outlet 
Condenser vacuum 
Barometric Pressure 
Excess 02 
Feedwater Flow (xlOOO) 
Steam Flow (XIOOO! 
Throttle Stm, Press, 
Feedwater to Blr, 

KHH 
KHH 

-F. 
•F, 
•F. 
-F. 
•F. 
•F, 
•F, 

19-
ig-
t 
Lb/Hr 
Lb/Hr 
PSIG 
•F, 

2,500 
3,500 

3,500 
3,300 

4,500 
4,200 

5,600 
5,000 

6,100 

80 
358 
310 
93 

335 
76.0 
64 .0 

28.70 
30.03 
2,20 

31.01 
30.65 

105 
293 

80 
359 
315 
94 

335 
76.0 
86.8 

38,70 
30.04 
1,70 

10.90 
40-37 

405 
295 

80 
375 
333 
95 

335 
76.0 
88.9 

28,30 
30.03 
1,40 

5)-ll 
51.76 

405 
314 

80 
390 
360 
96 

335 
76,0 
93,2 

27,90 
30.01 
1 ,30 

65,40 
63.00 

405 
328 

GENERATOR 
Generator Integrator, Start 
Generator Integrator. Stop 
Generator Integrator, Diff, MWH 
Generator volts V, 

(Generator Amps A. 
Generator VARS MVAR 

31B6,3 
3188,0 

1.8 
11,600 

150 
2,0 

318B,9 
3191,2 

2.3 
11,BOO 

192 
2,3 

3192,6 
3195,6 

3.0 
11,700 

255 
3,2 

3197,7 
3201,2 

3,5 
11,500 

397 
3.4 

0.0 

Kahului Power Plant 

Subject: Heat Rate Testing 

DATE: 01-21-04 
KPP UNIT NO. 1 

F.O. Temp. »F. 
F.O, Temp, (Corr,! 
F.O. Usage (LbB,/Hr.l 
Test Time (Hours! 
Specific Gravity » F.O,Temp 
F,0. Used (Gals,! 
PT RATIO 
KH (Gen,) 
KH (Aux,! 
BTU/gal (Approx,! 
BTU/gal (Test Lab) 

HEAT RATE (APPROX! 
HEAT RATE (APPROX,!N 
HEAT RATE (ACTUAL)-G 
HEAT RATE (ACTUAL)-N 

FUEL CORRECTION: 

L O A D S - M H 

2.5 
220 

0.94445 
2255,0 

1 

274.6 
1,000 
1, 800 

230 
151,000 
149,23B 

3,3 
240 

0,93745 
2910,0 

1 

354 ,4 
1.000 
2,300 

210 
151,000 
149, 238 

4.3 
239 

0,93815 
3643,0 

1 

443.5 
1.000 
3.000 

250 
151.000 
119,238 

5.0 
338 

0.93815 
4342.0 

1 

329.7 
1. OOO 
3.500 

250 
151.000 
149,238 

0.0 
0 

1.02145 
O.D 

1 

O.O 
1.000 

0 
0 

151,000 
149,238 

16,586 
16,266 
16,393 
19,053 

15,289 
16.414 
15.110 
16.222 

14.883 
15.757 
11.709 
15.573 

1S,96S 
16,BOB 
15,792 
16.612 

»DIV/01 
KDIV/OI 
HDIV/Ol 
«DIV/OI 

A U X . TRANSFORMER 

A u x , KWH M t r i r t ( X I O O ! KWH 

KWH M t r . E n d ( X l O O ) KWH 

Load I n d i c a t o r HW 
V o l t s V. 
Amps A, 

5706,1 
5708.7 

0,23 
480 

300,0 

5709,7 
5713.1 

0.21 
490 

310,0 

5713,3 
5715.9 

0,25 
490 

320,0 

5717,3 
5719,8 

0,25 
480 

330,0 

0,00 

FUEL OIL 
F,0, Totalizer-Start 
Start Test 
F,0, Totaliier-End 
End Test 
F,0, Diff, 

EQUIPMENT STATUS 
Boiler Blowdown-Open 
Supplying Stn Aux Stm 
Circulating Pumps 

FUEL OIL ANALYSIS 
F.O. Temp, • Heater 
F.O, Tamp, • Burner Decit 
Sulfur, wt, » 
API Gravity • 60 -F. 
Higher Heating value 

38799720 
0731 

38801975 
0834 
2355 

38803165 
0900 

38806075 
1000 
2910 

38807855 
1030 

38911497 
1130 
3642 

38813933 
1206 

38918275 
1306 
4342 0 

Yes/No 
Number 

0 1 0 
NO No 
2 1 2 

0 
No 
2 

0 
NO 
2 

-F 
•F 

API 
BTU/Ga1 

220 

1,08 
14,9 

149,239 

340 

TEST BY: 

239 236 

LO-1 on Sp 70, strolte 50 
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CALCULATiCWS FOR HEAT RATE CURVE 
b y : Rodney J u n g 

KPP UNIT NO, 1 
DATE: 0 1 - 2 1 - 0 1 

Fue l o i l T e s t e d : 0 2 - 0 2 - 0 4 
T e s t e d b y : K .Nakama tau 

DATA: 
GENERATED (MW) 
HEAT RATE(BTU/MH)G 
HEAT RATE(BTU/MH)N 
NUMBER OF TESTS 
PRICE OF FUEL/BBL 
H . H . V . (BTU/GALI 

16 ,392 
I B . 0 5 3 

1 5 , 1 1 0 
1 6 , 2 2 2 

5 2 8 . 9 4 9 8 a c t , 
1 4 9 , 2 3 8 a c t . 

1 4 , 7 0 6 
1 5 , 573 

A, B, C CONSTANTS: 
GROSS 

PREDICTED VALUES: 
GENERATED (HH)G 
HEAT RATE(BTU/MU)G 
GENERATED (KH)N 
HEAT RATE(BTU/MH)N 
GROSS (MBTU) 
NET (MBTU! 
COST/KWH 
G/KHH 
G/PS-H 

A-
B-
C= 

PREDICTED VALUES (CONT.l 
GfMERATED (MH|G 
HEAT RATE(BTU/MH)G 
GENERATED (MHIN 
HEAT RATE(BTU/MH!N 
GROSS (MBTUl 
NET (MBTU! 
COST/KHH 
G/KHH 
G/PS-H 

2 3 , 4 5 2 . 7 0 
( 3 . 9 2 5 , 4 0 5 ) 

4 4 0 . 4 6 3 1 

3 ,0 
17 ,364 

1,6 
1 9 , 1 1 3 
3 4 . 7 2 8 
34 ,359 

SO,0799 
4 2 9 , 0 2 
3 1 2 . 5 5 

4 , 5 
1 1 , 7 0 8 

4 , 3 
1 5 , 5 7 3 
6 6 . 1 6 7 
6 5 . 1 8 7 

5 0 . 0 6 7 7 
3 6 3 , 4 0 
2 6 4 , 7 5 

2 , 2 
1 6 , 9 4 9 

2 , 0 
1 8 , 8 3 3 
3 7 . 3 8 7 
3 7 , 1 0 1 

S0,07BO 
4 1 8 . 7 6 
3 0 5 . 0 8 

1 ,7 
14 ,734 

4 . 5 
1 5 , 5 8 5 
6 9 . 2 4 6 
6 9 . 3 5 5 

SO.0678 
3 6 4 , 0 3 
3 6 5 . 3 0 

NET A . 
B> 
C-

2 , 5 
1 6 , 3 9 2 

2 , 3 
1 9 . 0 5 3 
4 0 , 9 6 1 
4 0 , 8 0 0 

s o , 0 7 5 4 
4 0 5 , 0 1 
2 9 5 , 0 6 

5 , 0 
1 4 . 8 3 8 

4 , 6 
1 5 . 6 9 2 
7 4 , 1 6 9 
7 4 , 5 3 9 

5 0 , 0 6 6 3 
3 6 6 , 6 0 
2 6 7 , 0 9 

2 7 , 8 0 3 . 1 8 
( 5 , 3 7 7 . 9 0 6 ! 

5 9 1 , 1 4 7 6 

2 , 7 
1 6 , 0 6 5 

3 , 5 
1 7 . 5 9 2 
4 3 , 3 7 6 
4 3 , 2 7 7 

s o , 0 7 3 9 
3 9 6 . 9 3 
2 8 9 . 1 7 

5 ,2 
1 4 . 9 5 1 

5 , 0 
1 5 . 8 2 3 
7 7 , 7 4 7 
7 8 , 3 2 2 

5 0 , 0 6 6 8 
3 6 9 . 4 1 
2 6 9 . 1 2 

3 . 0 
1 5 , 6 4 1 

2 , 8 
1 6 . 9 9 0 
4 6 , 9 2 2 
4 6 , 7 2 2 

5 0 , 0 7 2 0 
3 8 6 . 4 5 
2 8 1 . 5 3 

5 .6 
1 5 , 2 8 1 

5 ,4 
1 6 , 2 3 5 
6 5 , 5 9 0 
8 6 , 9 0 5 

SO,0703 
3 7 7 , 6 3 
3 7 5 . 1 1 

3 . 2 
1 5 , 4 0 2 

3 . 0 
1 6 , 6 4 7 
4 9 , 2 8 6 
4 9 , 1 0 9 

5 0 , 0 7 0 9 
380-54 
2 7 7 . 2 4 

5 , 8 
1 5 , 5 0 3 

5 , 6 
1 6 , 4 9 9 
8 9 , 9 1 9 
9 1 . 5 6 1 

5 0 , 0 7 1 4 
3 8 3 . 0 4 
2 7 9 . 0 6 

3 , 5 
1 5 , 1 1 0 

3 ,3 
16 ,222 
5 2 . 6 9 4 
5 2 . 7 2 3 

5 0 , 0 6 9 5 
3 7 3 , 3 3 
2 7 1 , 9 7 

6 , 0 
1 5 , 7 5 8 

5,B 
1 6 , 8 1 7 
9 4 . 5 4 6 
9 6 . 6 9 8 

5 0 . 0 7 2 5 
3 8 9 . 3 3 
2 8 3 , 6 1 

3 . 7 
1 4 , 9 5 9 

3 . 5 
1 5 , 9 9 6 
5 5 , 3 4 8 
5 5 , 1 9 2 

5 0 , 0 6 8 9 
3 6 9 . 6 0 
2 6 9 . 2 6 

6 . 1 
1 5 , 8 9 9 

5 , 9 
1 6 , 9 9 5 
9 6 , 9 7 8 
9 9 , 4 1 8 

5 0 , 0 7 3 2 
3 9 2 . 9 0 
2 6 6 . 1 7 

1 ,0 
1 4 . 7 9 9 

3 , 8 
1 5 , 7 5 0 
5 9 , 1 9 5 
5 9 , 0 6 2 

5 0 , 0 6 8 1 
3 6 5 . 6 4 
2 6 6 . 3 8 

4 , 2 
1 1 . 7 3 6 

4 , 0 
1 5 , 6 4 4 
6 1 , 8 9 2 
6 1 , 7 9 3 

5 0 , 0 6 7 9 
3 6 4 , 0 9 
2 6 5 , 2 5 

WORKSHEET 

MEGAWATTS - X 

2 . 5 
3 . 5 
4 . 5 

6 , 2 5 
1 2 . 2 5 
2 0 , 2 5 

1 5 , 6 2 5 
4 2 - 9 7 5 
9 1 , 1 2 5 

HEAT HATE - Y 
X*4 Y YX YX"2 

3 9 , 0 6 2 5 1 6 3 9 2 , 2 0 1 8 9 4 0 9 9 0 . 5 0 5 1 0 2 4 5 1 . 3 6 
1 5 0 , 0 6 3 5 1 5 1 0 9 . 6 9 5 1 2 5 2 8 8 3 , 9 3 3 1 6 5 0 9 3 . 7 7 
4 1 0 , 0 6 2 5 1 4 7 0 6 , 1 5 4 S 4 6 6 1 8 6 , 6 9 5 3 9 7 8 4 0 . 1 3 

3 8 , 7 5 1 4 9 . 6 2 5 5 9 9 , 1 8 7 5 4 6 2 1 0 . 0 5 1 S 5 1 6 0 0 5 1 . 1 3 5 8 5 3 8 5 . 1 6 

- 3 1 1 8 4 , 0 2 8 1 3 
- 5 0 5 2 . 1 4 2 0 4 5 

4 4 0 , 4 6 3 0 9 1 7 
- 3 9 3 5 , 4 0 5 3 3 
3 3 4 5 2 , 6 9 5 8 6 

HORKSHEET (NET) 

MEGAHATTS 

6 . 2 5 
1 2 . 2 5 
2 0 , 3 5 

1 5 . 6 2 5 
4 2 , 8 7 5 
9 1 , 1 2 5 

3 9 , 0 6 2 5 1 6 0 5 1 , 0 8 6 4 5 1 3 2 . 7 1 1 1 1 2 6 3 1 , 7 9 
1 5 0 , 0 6 2 5 1 6 2 3 3 , 0 6 5 5 6 7 7 7 . 3 3 9 1 9 8 7 2 0 . 3 
4 1 0 , 0 6 2 5 1 5 5 7 3 . 3 4 7 0 0 8 0 , 0 3 3 1 5 3 6 0 , 1 4 

3 8 . 7 5 1 4 9 . 6 2 5 5 9 9 , 1 6 7 5 49B4B,491 1 7 1 9 8 9 , 9 7 6 2 6 9 1 2 . 2 2 

b - - 5 0 8 9 2 , 3 6 
d - - 7 4 3 9 , 2 3 7 

5 9 1 . 1 4 7 6 3 
- 5 3 7 7 , 9 0 6 
2 7 9 0 3 , 1 7 9 
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MAUI ELECTRIC CO,, LTD, 
KAHULUI POWER PLANT 
HEAT RATE TEST DATA 

MAUI ELECTRIC COMPANY. INC, 

KPP UNIT NO, 1 
DATE: 1 3 - 0 5 - 0 3 

Gross Load (Kl-2) ---> 
Actual Test Load 

BOILER-TL-RBIKE 
Ambient Air Temp 
Gas Entering A,H, 
Cas Leaving A.H. 
Air Entering A,H, 
Air Leaving A.H, 
Circ, Water Inlet 
Circ, water Outlet 
Condenser Vacuum 
Barometric Pressure 
Excess 02 

Feedwater Flow (XIOOO) 
Steam Flow (xlOOOl 
Throttle Stm. Press, 
Feedwater to Blr. 

Kahului Power Plant 

ICWH 
KWM 

3 , 5 0 0 
2 , 5 0 0 

3 , 5 0 0 
3 , 5 0 0 

4 , 5 0 0 
4 , 5 0 0 

5 . 6 0 0 
5 , 0 0 0 

6 , 1 0 0 

Lb/Hr 
Lb/Hr 
PSIG 
•F. 

340 
311 

85 
325 

7 1 , 0 
8 3 . 0 

2 8 , 7 0 
3 0 , 0 7 

2 . 3 0 
32 
30 

403 
280 

350 
323 

96 
330 

7 1 , 0 
9 7 , 0 

2 8 , 5 0 
3 0 . 0 9 

1 .60 
44 
43 
403 
300 

375 
345 

89 
333 

71 ,0 
9 0 , 0 

2 8 , 2 0 
3 0 , 0 8 

1 ,10 
57 
55 
403 
32 5 

385 
358 

92 
336 

7 1 , 0 
9 2 . 0 

2 9 , 0 0 
3 0 , 0 3 

1 .10 
63 
63 
404 
329 

GENERATOR 
Generator Integrator. Start 
Generator Integrator, Stop 
Generator Integrator, Dift. MHH 
Generator volts v. 
Generator Amps A. 
Generator VAPE MVAR 

0 , 0 
1 1 , 4 0 0 

133 
1 4 

0 , 0 
1 1 , 4 0 0 

190 
1-8 

0 . 0 
1 1 , 5 0 0 

242 
3 . 3 

0 , 0 
1 1 , 5 0 0 

360 
3 . 0 

0 . 0 

Rate Testi Subject: 
DATE: 12-05-03 
KPP UNIT NO, 1 

F,0. Temp, -F. 
F,0, Temp. (Corr.) 
F.O. Usage (Lbs./Hr.l 
Test Time (Hours! 
Specific Gravity • f,0,Temp 
F.O, Used (GalB.l 
PT RATIO 
KM (Gen.I 
KH (Aux.I 
BTU/gal (Approx,I 
BTU/gal (Teat Lab! 

HEAT RATE (APPROX.) 
HEAT RATE (APPROX,)N 
HEAT RATE (ACTUAL!-G 
HEAT RATE (ACTUAL!-N 

FUEL CORRECTION: 

L O A D S - M H 
2 . 5 

253 
0 , 9 3 2 9 

2 3 7 2 , 0 
1 

2 7 6 , 7 
1 ,000 

0 
220 

1 5 1 , 0 0 0 
1 4 7 , 3 5 7 

3 . 5 
250 

0 , 9 3 3 9 5 
3 0 6 9 , 0 

1 

373 ,6 
1 .000 

0 
330 

1 5 1 , 0 0 0 
1 1 7 . 357 

4 . 5 
349 

0 , 9 3 4 3 
3 6 6 7 , 0 

1 

4 7 0 , 9 
l .OCO 

0 
250 

1 5 1 , 0 0 0 
1 1 7 , 3 5 7 

5 . 0 
34 B 

0 , 9 3 4 6 5 
4 2 5 6 . 0 

1 

5 1 8 , 3 
1 , 0 0 0 

0 
340 

1 5 1 , 0 0 0 
1 4 7 , 3 5 7 

O-O 
0 

1 ,02145 
0 , 0 

1 

0 , 0 
1 ,000 

0 
0 

1 5 1 , 0 0 0 
1 1 7 . 3 5 7 

; f,. ? • t 

> = -.,1 . 

• • l l ' f . 

• - . ' • • • . • . 

; TT ; - . . \ 

1 • : - 1 1 : ; 

1 = • . " .• 'J 

i ' , - 1 , - . 

• = • . • • : 

-.f, ; • : 

1 " , . i : :•: 

1 I . . Z - - -

: - . ' ' • , : • 

' ' . 4 ' 

', '• ,:', J 

: i. [ ; 4 , 

IDIV/OI 
HDIV/OI 
«DIV/OI 
«DIV/0I 

AUX. TRANSFORMER 
Aux. KWH M t r , S t a r t (XlOO! 
Aux. KHH M t r , End (XlOOl 
Aux. Load I n d i c a t o r 
Aux. V o l t s 
Aux. Amps 

FUEL OIL 
F . O . T o t a l i z e r - S t a r t 
S t a r t T e a t 
F . O . T o t a l i z e r - E n d 
End T e s t 
F . O . D i f f , 

KWH 
KWH 
KH 
V. 
A , 

L b s / H r 
Time 
L b s / H r 
Time 
L h s / H r 

EOUIPMENT STATUS 
B o i l e r Blowdown-Open 
S u p p l y i n g S t n Aux Stm 
C i r c u l a t i n g Pumps 

FUEL OIL ANALYSIS 
F .O- Temp. • H e a t e r 
F . O . Temp. 9 B u r n e r Declt 
S u l f u r , w t . » 
API G r a v i t y • 60 - F , 
H i g h e r H e a t i n g V a l u e 

3 5 3 5 . 0 
3 5 2 7 . 3 

0 - 3 2 

14 .0 

3 5 2 9 . 9 
3 5 3 1 . 2 

0 . 2 3 

1 4 . 0 

3 5 3 2 , 7 
3 5 3 5 , 2 

0 , 2 5 

1 4 . 0 

3 5 3 6 , 3 
3 5 3 8 , 7 

0 . 2 4 

1 4 , 0 

0 , 0 0 

353863S9 

3 5 3 9 8 6 6 1 

3372 

35190947 

35393915 

3068 

35396190 

3 5100057 

3867 

35401958 

35106214 

4256 0 

Yes /No 
Number 

0 
Yes 

3 

0 
Yes 

3 

0 
Yes 

2 

0 
Yes 

2 

-F 
•F 

API 
BTU/Ga1 

253 

l . G S 
I S , 5 

14 7 , 3 57 

250 

TEST BY; 

249 24H 
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CALCULATIONS FOR HEAT RATE CURVE 
b y : Rodney J u n g 

KPP UNIT NO, 1 
DATE: 1 2 - 0 5 - 0 3 

Fue l O i l T e s t e d : 1 2 - 1 3 - 0 3 
T e s t e d b y : K,Naltamat8i; 

DATA: 
GENERATED (HW! 
HEAT RATE(BTU/MH)G 
HEAT RATE(BTU/MH!N 
NUHBER OF TESTS 
PRICE OF FUEL/BBL 
H.H,V, (BTU/GAL! 

1 6 , 3 0 8 
17,BBI 

5 2 9 , 6 2 2 5 
1 4 7 . 3 5 7 

1 5 , 7 2 9 
16 ,936 

1 5 . 1 2 0 
1 6 . 3 2 7 

15 ,274 
1 6 , 0 4 1 

A, B, C CONSTANTS: 
GROSS 1 8 , 5 5 6 , 5 2 

( 1 , 1 5 0 , 0 3 4 ! 
99.3003 

NET A- 3 1 . 9 1 1 . 5 2 
B . ( 3 , 0 6 9 , 2 9 9 ! 
C . 1 8 0 , 6 4 1 3 

PREDICTED VALUES: 
GENERATED (MW!G 
HEAT BATE(BTU/MWIG 
GENERATED (MWIN 
HEAT RATE(BTU/MW)N 
GROSS (MBTU) 
NET (MBTU) 
COST/KWH 
G/KHH 
G/PS-H 

2 , 0 
1 6 , 6 5 4 

1,6 
1 8 , 4 9 5 
3 3 . 3 0 7 
3 2 , 9 3 3 

SO.0797 
1 1 1 , 1 7 
3 9 9 , 7 7 

2 . 2 
1 6 , 5 0 7 

2 , 0 
1 8 , 3 3 3 
3 6 , 3 1 6 
3 6 , 1 0 3 

5 0 , 0 7 9 0 
4 0 7 . 8 5 
3 9 7 , 1 3 

2 . 5 
1 6 , 3 0 3 

3-3 
1 7 , B 6 7 
4 0 . 7 5 5 
4 0 . 7 3 7 

5 0 . 0 7 9 0 
1 0 2 . 7 8 
2 9 3 , 4 4 

2 , 7 
1 6 . 1 7 5 

2 , 5 
1 7 . 6 1 1 
4 3 , 6 7 3 
4 3 , 7 5 0 

5 0 . 0 7 7 4 
3 9 9 , 6 5 
2 9 1 , 1 6 

3 , 0 
1 6 , 0 0 0 

2 , 6 
1 7 . 3 2 9 
4 8 . 0 0 0 
1 8 , 1 7 6 

s o . 0 7 6 6 
3 9 5 , 3 2 
3 8 8 . 0 0 

3-2 
15 , 693 

3 , 0 
1 7 . 1 4 0 
5 0 , 6 5 8 
6 1 , 0 7 6 

5 0 , 0 7 6 1 
3 9 3 , 6 9 
3 8 6 , 0 8 

3 , 5 
1 5 , 7 1 6 

3 , 3 
1 6 , 8 8 2 
5 5 . 1 1 7 
5 5 . 3 0 4 

5 0 , 0 7 5 4 
3 8 9 , 0 9 
2 6 3 , 4 6 

3 , 7 
1 5 , 6 6 1 

3 . 5 
1 6 , 7 2 8 
5 7 . 9 4 5 
5 8 , 0 4 7 

5 0 . 0 7 5 0 
3 9 6 , 9 1 
3 8 1 , 9 9 

4 . 0 
1 5 . 5 4 5 

3,B 
1 6 , 5 3 5 
6 2 . 1 8 1 
6 2 , 2 9 8 

SO.0741 
3 6 4 , 0 8 
2 7 9 . 9 1 

4 , 2 
1 5 , 1 7 8 

4 , 0 
1 6 . 4 0 7 
6 5,DOB 
6 5 , 1 3 6 

SO,0711 
3 9 2 . 1 2 
2 7 8 . 6 0 

PREDICTED VALUES (CONT,) 
GENERATED (MW)C 
HEAT RATE(BTU/MW!G 
GENERATED (MU)H 
HEAT RATE(BTU/MW!N 
GROSS (MBTUl 
NET (MBTU! 
COST/JCWH 
G/KHH 
G/PS-H 

4 . 5 
1 5 , 3 9 2 

4 , 3 
1 6 , 2 5 6 
6 9 , 2 6 5 
6 9 , 0 9 5 

5 0 . 0 7 3 7 
3 6 0 . 3 0 
2 7 7 . 0 6 

4 , 7 
1 5 , 3 4 5 

4 , 5 
16 ,176 
7 2 . 1 2 1 
71 ,984 

s o , 0 7 3 4 
3 7 9 , 1 3 
2 7 6 , 2 1 

5 -0 
1 5 , 2 8 9 

4 , 8 
1 6 , 0 8 1 
7 6 , 4 4 4 
7 6 . 5 4 6 

5 0 , 0 7 3 2 
3 7 7 . 7 5 
2 7 5 , 2 0 

5 .2 
1 5 , 2 6 1 

5 . 0 
1 6 , 0 3 6 
7 9 . 3 5 9 
7 9 . 5 3 7 

5 0 . 0 7 3 0 
3 7 7 , 0 7 
274 , 7 1 

5 , 6 
1 5 , 2 3 0 

5 ,4 
1 5 . 9 6 8 
8 5 . 2 9 0 
8 5 , 6 9 8 

5 0 , 0 7 2 9 
3 7 6 , 3 0 
2 7 1 , 1 5 

5 , 8 
1 5 . 2 2 7 

5 ,6 
1 5 , 9 8 6 
8B ,315 
9 9 . 8 8 5 

s o . 0 7 2 9 
3 7 6 , 3 2 
2 7 4 . 0 9 

6 . 0 
1 5 , 2 3 1 

5 , 8 
1 5 . 9 9 9 
9 1 , 3 9 7 
92 ,154 

5 0 , 0 7 2 9 
3 7 6 . 3 3 
2 7 1 . 1 6 

6 . 1 
15 ,236 

5 ,9 
1 6 , 0 1 1 
9 2 . 9 4 1 
9 3 . 9 2 2 

5 0 , 0 7 2 9 
3 7 6 , 4 5 
2 7 4 , 2 5 

HORKSHEET 

6 , 3 5 
1 2 , 3 5 
2 0 , 2 5 

25 
0 
0 

6 3 , 7 5 

11 , 7 5 
- 1 4 2 4 8 . 9 2 7 0 3 
- 6 0 0 3 . 7 3 6 5 7 9 

1 1 0 , 3 7 5 
8 3 3 , 6 9 7 5 

1 5 . 6 2 5 
4 2 , 9 7 5 
9 1 , 1 3 5 

125 
0 
0 

2 7 4 , 6 2 5 

HEAT PATE 
X"4 YX YX 3 

3 9 , 0 6 2 5 1 6 3 0 7 , 6 1 9 5 1 4 0 7 6 9 , 0 4 9 1 0 1 9 2 2 , 6 2 
1 5 0 , 0 6 3 5 1 5 7 2 9 , 3 0 6 0 4 5 5 0 5 2 , 5 7 1 192694 
4 1 0 , 0 6 3 5 1 5 4 1 9 . 9 8 3 5 3 6 9 3 8 9 , 9 2 6 3 1 2 2 5 4 , 6 7 

625 1 5 2 7 4 , 0 3 7 9 9 7 6 3 7 0 , 1 9 3 8 1 9 5 0 , 9 5 

2 7 4 , 6 2 5 1 3 3 4 . 1 9 7 5 6 3 7 3 0 . 9 4 7 0 9 2 4 1 5 6 1 , 7 4 9 8 8 7 1 3 , 2 4 

9 9 , 3 0 0 2 6 3 6 9 
- 1 1 5 0 , 0 3 4 1 1 
1 8 5 5 6 , 5 2 1 0 1 

HORKSHEET (NET) 

MEGAWATTS 
X 

2 , 5 
3 , 5 
4 , 5 

5 
0 
0 

1 5 , 5 

a -
b -
d -
e-
C-

- X 
X ' 2 

6 , 2 5 
1 2 , 3 5 
2 0 , 2 5 

35 
0 
0 

6 3 , 7 5 

1 4 . 7 5 
- 7 7 9 7 8 , 6 6 
- 1 0 5 9 3 , 5 5 

1 1 0 , 3 7 5 
8 3 2 , 6 8 7 5 

X ' 3 
1 5 . 6 2 5 
4 3 , 8 7 5 
9 1 , 1 3 5 

125 
0 
0 

3 7 1 , 6 2 5 

HEAT BATE 
X 4 YX YX 2 

3 9 , 0 6 2 5 1 7 6 6 1 , 1 6 2 4 4 7 0 2 , 9 0 4 1 1 1 7 5 7 , 2 6 
I S O . 0 6 2 5 1 6 8 3 5 . 6 4 9 5 8 9 2 4 , 7 7 2 0 6 2 3 6 , 7 
4 1 0 . 0 6 2 5 1 6 3 2 7 , 0 4 1 7 3 1 7 1 , 6 6 6 3 3 0 6 2 2 , 5 9 

625 1 6 0 4 4 , 1 5 8 9 0 3 3 0 , 7 8 8 4 0 1 1 0 3 . 9 4 

2 7 1 , 6 2 5 1 3 3 4 . 1 9 7 5 6 7 0 6 6 . 0 0 9 2 5 7 3 2 0 , 1 5 1 0 4 9 7 2 0 , 5 

1 8 0 , 6 4 4 3 1 
- 2 0 6 9 , 2 9 9 
3 1 9 1 1 , 5 1 9 

- 0 

TO 
CD 
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NJ 
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MAUI ELECTRIC CO.. LTD. 
KAHULUI POWER PLANT 
HEAT RATE TEST DATA 

HAUI ELECTRIC COMPANY, INC. 

KPP UNIT NO, 1 
DATE: 07-17-03 

Gross Load (Kl-21 > 
Actual Test Load 

BOILER-TURBINE 
Ambient Air Temp 
Gas Entering A,H. 
Gas Leaving A.H, 
Air Entering A,H. 
Air Leaving A.H, 
Circ. Water Inlet 
Circ. Water Outlet 
Condenser Vacuum 
Barometric Pressure 
Excess 02 
Feedwater Flow (XIOOO) 
Steam Flow [XIOOO) 
Throttle Stm. Press. 
Feedwater to Blr. 

KWH 
KWH 

•F, 
•F, 
•F, 
-F, 
•F, 
•F, 
-F, 

Ig. 
!9-
1 
Lb/Hr 
Lb/Hr 
PSIG 
*F, 

2,500 
3,000 

3, 500 
4.000 

4, 500 
4,500 

5,600 
5.4 00 

6,100 

AUX. TRANSFORMER 
Aux. KWH Mtr. Start (xioo} 
Aux. KWH Mtr. End (XlOO) 
Aux. Load Indicator 
Aux. Volts 
Aux. Amps 

84 
360 

320 
84 

320 
76.0 
85.0 

28.60 
30,09 
2.90 

39 
38 
4 08 
290 

86 
360 

332 
86 

32.5 
76.0 
88.5 

28.40 
30.09 
1,65 

53 
51 
4 OB 
310 

87 
370 

34 4 

87 
325 

77.0 

90.0 

28.30 

30.10 

1.10 

59 
58 
410 
320 

90 
385 

365 
90 

330 
77.0 

92.6 

28.10 

30.06 

1,12 

69 
68 
409 
330 

GENERATOR 
G e n e r a t o r I n t e g r a t o r , S t a r t 
G e n e r a t o r I n t e g r a t o r , S t o p 
(Genera to r I n t e g r a t o r , Dif f. MWH 
G e n e r a t o r V o l t s V. 
G e n e r a t o r Amps A. 
G e n e r a t o r VARS MVAR 

9316,6 
9319,5 

2.9 
11,500 

172 
2.1 

9322.5 
9326.5 

4.0 
11,600 

230 
2,5 

9328,6 
9333,1 

4.5 
11,600 

260 
2.8 

9336.8 
9342.2 

5.4 
11,500 

285 
2.5 

0,0 

KWH 
KWH 
MW 

6060.8 
6063.1 

0.23 

14.0 

6064.8 
6067.2 

0.24 

14.0 

6068,3 
6070,7 

0.24 

14,0 

6072.4 
6074.8 

0,24 

14.0 

0.00 

Kahului Power Plant 

Subject: Heat Rate Testing 

DATE: 07-17-03 
KPP UNIT NO. 1 

F.O. Temp, -F, 
F,0. Temp, (Corr.) 
F,0. Usage (Lbs./Hr.) 
Test Time (Hours) 
Specific Gravity 9 F.O.Temp 
F.O. Used (Gals.) 
PT RATIO 
KW (Gen,) 
KW [Aux,) 
BTU/gal (Approx.) 
BTU/gal (Test Lab) 

HEAT RATE [APPROX.) 
HEAT RATE [APPROX.)N 
HEATRATE (ACTUAL!-G 
HEAT RATE [ACTUAL) -N 

FUEL CORRECTION: 

3.0 
225 

0.9427 
2518,0 

1 

306,6 
1,000 
2,900 

230 
151,000 
152,071 

T E S T 
4,0 
223 

0.9434 
3411.0 

1 

415.4 
1, 000 
4, 000 

240 
151,000 
152,071 

L O A D S - M W 
4.5 5,4 
227 

0,942 
3790.0 

1 

461,5 
1.000 
4.500 

24 0 
151,000 
152,071 

228 
0.94165 
4495,0 

1 

547.4 
1.000 
5,4 00 

240 
151,000 
152,071 

0.0 
218 

0.94515 
0,0 

1 

0,0 
1.000 

0 
0 

151,000 
152,071 

15,966 
17,341 
16,079 
17,464 

15,680 
16,681 
15,791 
16,799 

15,4 87 
16,359 
15,596 
16,475 

15,305 
16,018 
15,415 
16,132 

ItDIV/OI 
#DIV/OI 
#DIV/OI 
#DIV/OI 

FUEL OIL 
F,0. T o t a l i z e r - S t a r t 
S t a r t Test 
F.O. Totalizer-End 

End Test 

F.O. Diff. 

EQUIPMENT STATUS 

Boiler Blowdown-Open 

Supplying Stn Aux Stm 

Circulating Pumps 

FUEL OIL ANALYSIS 

F.O. Temp. 9 Heater 

F.O. Temp. 9 Burner Dec)i 

Sulfur, Wt. * 

API Gravity ffi 60 'F, 

Higher Heating Value 

Lbs/Hr, 

Time 

Lbs/Hr, 

Time 

Lbs/Hr, 

24890800 

0700 

24893318 

0800 

2518 

24895848 

0846 

24899259 

0946 

3411 

24901058 

1015 

24 904 84 8 

1115 

3790 

24908000 

1200 

24912495 

1300 

4495 0 

\ 
Yea/No 
Number 

No 
No 
2 

No 
No 
2 

No 1 No 
No 
2 

No 
2 

No 
No 
2 

•F 
*F 

API 
BTU/Gal 

225 

1.48 
9.4 

152,071 

223 

TEST BY: 

227 

r; r, nraf 

228 218 
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CALCULATIONS FOR HEAT RATE CURVE 
by: Rodney Jung 

KPP UNIT NO. 1 Fuel Oil Tested: 07-21-03 
DATE: 07-17-03 Tested by: K.Nakamatsu 

DATA: 
GENERATED (MW) 
HEAT RATE(BTU/MW)G 
HEAT RATE(BTU/MW)N 
NUMBER OF TESTS 
PRICE OF FUEL/BBL 
H.H.V. (BTU/GAL) 

A, B, C CONSTANTS; 
GROSS 

PREDICTED VALUES; 
GENERATED (MW) 
HEAT RATE[BTU/MW)G 
HEAT RATE[BTO/MW)N 
GROSS (MBTU) 
NET (MBTU) 
COST/KWH 
G/KWH 
G/PS-H 

A-
B-
C-

2-9 
16,079 
17,464 

4 
S25.7572 
152,071 

17,118.68 
(403.003) 
15,9460 

2.0 
16,376 
18,168 
32,753 
36,337 

SO,0660 
404,62 
294.78 

4.0 
15,791 
16,799 

act. 
act. 

2.2 
16,309 
18,003 
35.880 
3 9.6 07 

$0.0658 
402.96 
293,57 

4.5 
15,596 
16,475 

NET A-
B-
C-

2,5 
16,211 
17,766 
40.527 
44.415 

SO.0654 
400,53 
291,80 

5.4 
15,415 
16,132 

20,129.71 
(1,121.167) 

70.2633 

2.7 
16.147 
17,615 
43.596 
47,560 
SO.0651 
398,95 
290,64 

3,0 
16,053 
17,399 
48.160 
52.196 

SO.0647 
396.63 
288,96 

3,2 
15,992 
17,261 
51.176 
55.237 
SO.0645 
395,13 
287,86 

3.5 
15,904 
17,066 
55.662 
59.732 

SO.0641 
392.94 
286.26 

3.7 
15,846 
16,943 
58.630 
62.690 
SO.0639 
391.51 
285.23 

4.0 
15,762 
16,769 
63.047 
67,077 
SO,0636 
389.43 
283.71 

4.2 
15,707 
16,660 
65.971 
69,973 

SO,0633 
388.09 
282.73 

PREDICTED VALUES (CONT.) : 
GENERATED [MWI 
HEAT RATE{BTU/MW)G 
HEAT RATE(BTU/MW|N 
GROSS (MBTU) 
NET (MBTU) 
COST/KWH 
G/KWH 
G/PS-H 

4,5 
15.628 
16,507 
70,326 
74.283 
SO.0630 
386.13 
261,31 

4,7 
15,577 
16,412 
73.211 
77.138 

SO.0628 
384.86 
280.38 

5,0 
15,502 
16,280 
77.512 
B1.4D2 

SO.0625 
383.02 
279,04 

5,2 
15.454 
16,200 
SO.362 
84.238 

SO.0623 
381,84 
278,18 

5.6 
15,362 
16,055 
86.027 
89.906 

SO,0620 
379,55 
276.51 

5.8 
15,318 
15,991 
88.843 
92.745 

S0-06ie 
378.46 
275.72 

6,0 
15,275 
15,932 
91,648 
95.593 

SO.0616 
377.40 
274.94 

6.1 
15,254 
15,905 
93,048 
97.021 

SO.0615 
376.88 
274.57 

T3 

TO 
O 
UJ 

4^ 
O 
U) 
ON 
NJ 

n 
o 
n 7̂  
m 
H 
X 
P 
NJ 
O o 
CDS 

O 
UJ 
oo 
- J 

n 
> 
M 

75 

<»J 



MAUI ELECTRIC CO., LTD. 
KAHULUI POWER PLANT 
HEAT RATE TEST DATA 

MAOI ELECTRIC COMPANY, INC. 

KPP UNIT NO, 1 
DATE: 04-23-03 

Grose Load (Kl-2) i 
Actual Test Load 

BOILER-TURBINE 

Ambient Air Temp 

Gas Entering A.H, 

Gas Leaving A.H. 

Air Entering A.H. 

Air Leaving A.H. 

Circ, Water Inlet 

Circ. Water Outlet 

Condenser Vacuum 

Barometric Pressure 

Excess 03 

Feedwater Flow (XIOOO) 

Steam Flow (XIOOO) 

Throttle Stm. Press. 

Feedwater to Blr, 

KWH 
KWH 

•F. 
*F, 
•F, 
•F, 
-F, 
•F, 
•F. 

ig-
ig-
V 
Lb/Hr 

Lb/Hr 

PSIG 

•F. 

2,500 

3,000 

3,500 

4,000 

4,500 

5,000 

5.600 

5,800 

6,100 

82 
380 

300 
82 

34 0 

74,0 

84.9 

28.60 

30.16 

1 .99 

36 
36 
4 00 

290 

85 
391 

308 
83 

34 0 

76,0 

88,4 

28.40 

30.18 

1.24 

51 
49 
400 
305 

83 
407 

324 

83 
342 

76.0 

91.7 

28.10 

30,18 

1,16 

63 
61 
4 00 

315 

85 
420 

340 
85 

342 
76,0 

94,3 

28.00 

30.15 

1.39 

70 
70 
400 
318 

GENERATOR 

Generator Integrator. Start 

Generator Integrator. Stop 

Generator Integrator, Diff. MWH 

Generator Volts v. 

Generator Amps A. 

Generator VARS MVAR 

860,4 

863,4 

3.0 
11,700 

158 
1.6 

86 5,6 

869,6 

4.0 
11,500 

218 
2.0 

87a.0 

871,0 

S.O 
11,700 

262 
2.0 

879.4 

885,2 

5.8 
11,700 

298 
2.0 

0.0 

Kahului Power Plant 

Subject: Heat Rate Testing 

DATE; 04-23-03 

KPP UNIT NO. 1 

F.O, Temp. * F. 

F.O, Temp. (Corr,) 

F.O, Usage (Lba./Hr.) 

Test Time (Hours) 

Specific Gravity 9 F.O.Temp 

F.O. Used (Gals.) 

PT RATIO 

KW (Gen.) 

KW [Aux.) 

BTU/gal (Approx.1 

BTU/gal (Test Lab) 

HEAT RATE (APPROX.) 

HEAT RATE (APPROX.)N 

HEAT RATE (ACTUAL)-G 

HEAT RATE [ACTUAL)-N 

FUEL CORRECTION: 

3.0 
229 

0.9413 

2483.0 

1 

302,4 

1,000 

3,000 

230 
151,000 

151,452 

T E S T 

4,0 

229 
0.9413 

3312.0 

1 

403.3 

1,000 

4,000 

230 
151,000 

151,452 

L O A D S - M W 

5.0 5,8 

229 
0,9413 

4124.0 

1 

502.2 

1,000 

5,000 

240 
151,000 

151,452 

229 
0.9413 

4764.0 

1 

580.1 

1.000 

5,800 

250 
151,000 

151,452 

0.0 
218 

0,94515 

0.0 
1 

0.0 
1,000 

0 
0 

151,000 

151,452 

15,219 

16,483 

15,265 

16,532 

15,225 

16,154 

15,271 

16,202 

15,166 

15,931 

15,212 

15,979 

15,103 

15,784 

15,149 

15,831 

#DIV/0! 

«DIV/0! 

#DIV/0! 

«DIV/0! 

AUX. TRANSFORMER 

A u x , KWH M t r . S t a r t ( x i O O ) KWH 
A u x . KWH M t r , E n d [X lOO) KWH 

Aux, Load I n d i c a t o r MW 
Aux, V o l t s V. 
Aux, Ampa A. 

1167,3 
1169,6 
0.23 

14,0 

1170.9 
1173,2 

0,23 

14.0 

1174 .4 
1176.8 

0.24 

14,0 

1177.8 
1180.3 
0.25 

14 ,5 

0.00 

FUEL OIL 
F.O, T o t a l i z e r - S t a r t 
S tar t Test 
F.O. Totalizer-End 
End Test 

F.O, Dift. 

EQUIPMENT STATUS 

Boiler Blowdown-Open 

Supplying Stn Aux Stm 

Circulating Pumps 

FUEL OIL ANALYSIS 

F.O. Temp, a Heater 

F.O. Temp, a Burner D e c k 
Sulfur. Wt, % 

API Gravity e 60 "F. 

Higher Heating Value 

Lbs/Hr, 

Time 

Lbs/Hr. 

Time 

Lbs/Hr, 

17693359 

0640 

17695842 

074 0 

2483 

17697718 

0815 

17701030 

0915 

3312 

17703000 

094 5 

17707124 

1045 

4124 

17709041 

1110 

17713805 

1210 

4764 0 

t 

Yea/No 

Number 

No 
No 
2 

No 
No 
2 

No 
No 
2 

No 
No 
2 

No 
No 
2 

•F 

*F 

API 
BTU/Gal 

229 

1.54 

11.5 

151,452 

229 

TEST BY; 

229 

G GT-flf 

229 218 
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CALCULATIONS FOR HEAT RATE CURVE 
by : Rodney J u n g 

KPP UNIT NO, 1 Fue l O i l T e s t e d ; 0 5 - 0 2 - 0 3 
DATE; 0 4 - 2 3 - 0 3 T e s t e d by ; K.NalOraatEU 

DATA: 
GENERATED [MW) 
HEAT RATE(BTU/MW)G 
HEAT RATE(BTU/MW)N 
NUMBER OF TESTS 
PRICE OF FUEL/BBL 
H.H.V, (BTU/GAL! 

fl, B, C CONSTANTS: 
GROSS 

PREDICTED VALUES: 
GENERATED [MW) 
HEAT RATE(BTU/MW)G 
HEAT RATE(BTU/MW1N 
GROSS (MBTU) 
NET (MBTU) 
COST/KWH 
G/KWH 
G/PS-H 

A-
B' 
C-

3,0 
15,265 
16,532 

4 
S31,6169 
151,452 

14,989.79 
161,998 
(23.2831) 

2.0 
15,221 
16,928 
30,441 
33,855 

SO.0757 
376.06 
273.97 

4.0 
15,271 
16,202 

act. 
act. 

2.2 
15,233 
16,842 
33.514 
37.052 

SO,0757 
376,38 
274,20 

5,0 
15,212 
15.979 

NET A-
B-
C 

2.5 
15,249 
16,719 
38.123 
41.7 97 

SO.0758 
376.77 
274.49 

5,8 
15.149 
15,831 

17,961.36 
(595,801) 
39.4975 

2,7 
15.257 
16,641 
41,195 
44 ,930 

50.0758 
376,97 
274.63 

3.0 
15,266 
16,529 
4S.799 
49.588 

SO.0759 
377.19 
274.79 

3.2 
15.270 
16,459 
48.863 
52.670 

SO.0759 
377.28 
274.86 

3.5 
15,272 
16.360 
53.450 
57.260 

SO.0759 
377,32 
274.89 

3.7 
15,270 
16,298 
56.501 
60.301 

50,0759 
377.29 
274.87 

4.0 
15.265 
16.210 
61,061 
64 ,840 

50.0759 
377.17 
274.77 

4.2 
15,259 
16,156 
64,090 
67.854 

SO.0758 
377.02 
274.67 

PREDICTED VALUES (CONT.); 
GENERATED (MW) 4 . 5 4 . 7 5 . 0 5 . 2 5 . 6 5 . 8 6 . 0 6 . 1 
HEAT RATE(BTU/MW)G 1 5 , 2 4 7 1 5 , 2 37 1 5 . 2 1 8 1 5 , 2 0 3 15 ,16 7 15 ,14 6 15 ,124 15 ,112 
HEAT RATE{BTU/MW)N 1 6 , 0 8 0 1 6 , 0 3 4 1 5 , 9 7 0 1 5 , 9 3 1 15 ,864 1 5 , 8 3 4 1 5 . 8 0 8 1 5 , 7 9 7 
GROSS (MBTU) 6 8 , 6 1 3 7 1 . 6 1 3 7 6 . 0 8 9 7 9 , 0 5 4 8 4 . 9 3 4 87 ,84 8 90 .74 2 9 2 . 1 8 1 
NET (MBTU) 7 2 . 3 6 0 7 5 . 3 5 8 79 .84 9 8 2 , 8 4 2 8 8 . 8 3 6 9 1 , 8 4 0 9 4 , 8 5 1 96 .36 0 
COST/KWH SO,075B 50 , 0757 SO.0756 SO.0756 SO,0754 SO,075 3 5 0 , 0 7 5 2 5 0 , 0 7 5 1 
G/KWH 3 7 6 . 7 2 3 7 6 , 4 6 3 7 5 , 9 9 37 5 .62 3 7 4 . 7 3 3 7 4 . 2 2 3 7 3 . 6 7 3 7 3 . 3 7 
G/PS-H 2 7 4 . 4 5 2 7 4 . 2 6 27 3 ,92 27 3 . 6 5 2 7 3 , 0 0 2 7 2 . 6 3 2 7 2 . 2 2 272.01 
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MAUI ELECTRIC CO., LTD, 
KAHULUI POWER PLANT 
HEAT HATE TEST DATA 

MAUI ELECTRIC COMPANY, INC, 

KPP UNIT NO, 1 
DATE: 02-28-03 

G r o s s Load (Kl -2 ] > 
A c t u a l T e s t Load 

BOXLER-TURBINE 
Ambient A i r Temp 
Gas E n t e r i n g A,H. 
Gas L e a v i n g A.H, 
A i r E n t e r i n g A.H, 
A i r L e a v i n g A.H. 
C i r c . Wa te r I n l e t 
C i r c . Wa te r O u t l e t 
C o n d e n s e r Vacuum 
B a r o m e t r i c P r e s s u r e 
E x c e s s 02 
F e e d w a t e r Flow (XIOOO) 
Steam Flow (XIOOO) 
T h r o t t l e Stm, P r e s s , 
F e e d w a t e r t o B l r , 

KWH 

KWH 

• F , 

• F . 

• F . 

- F . 
• F . 

• F . 

• F . 

I g , 

19-

% 
Lb/Hr 
Lb /Hr 
PSIG 
• F . 

2, 500 
2 . 5 0 0 

3 , 500 
3 .500 

4 . 5 0 0 
4 . 5 0 0 

5 , 6 0 0 
5, 000 

6 , 1 0 0 
5 ,400 

8 0 

3 3 0 
3 1 8 

BD 

3 0 5 

7 1 , 0 
8 3 , 9 

2 8 , 8 0 
3 0 , 1 9 

1 .30 
3 3 
3 2 

4 2 5 

2 6 0 

86 
3 5 0 

34 0 
8 8 

2 9 9 

7 1 , 0 
8 7 , 2 

2 8 , 6 0 
3 0 , 2 1 

1,10 
4 6 

4 5 
4 24 
3 0 0 

8 8 

3 8 0 

3 6 5 

8 9 

3 0 0 

7 1 . 0 
91 .4 

2 8 , 3 0 
3 0 . 2 0 

1 ,00 
6 1 

6 0 

4 2 5 

3 2 0 

9 0 

3 9 0 

3 6 8 

9 1 

3 0 0 

7 1 , 0 
9 2 , 5 

2 8 , 1 0 
3 0 , 1 8 

0 . 9 0 
6 5 
6 4 

4 2 6 

3 2 0 

9 3 

4 0 0 

3 7 0 

93 

3 0 0 

7 1 , 0 
94 ,4 

2 7 , 9 0 
3 0 , 1 3 

0 , 9 0 
7 0 

6 9 
4 2 7 

3 2 0 

GENERATOR 
Generator Integrator, Start 
Generator Integrator, Stop 
Generator Integrator, Diff. MWH 
Generator Volts V. 
Generator Amps A, 
Generator VARS MVAR 

AUX, TRANSFORMER 
Aux. KWH Mtr, Start (XlOO) KWH 
Aux. KWH Mtr. End (XlOO! ICWH 
Aux. Load Indicator MW 
Aux. Volts V. 

Aux. Amps A. 

6 0 4 , 5 
6 0 7 , 0 

2 . 5 

1 1 , 7 0 0 
1 3 7 

1 . 5 

6 0 9 , 3 
6 1 2 , 8 

3 . 5 

1 1 , 6 0 0 
1 9 0 

1 . 8 

6 1 5 , 6 
6 2 0 , 2 

4 . 6 

1 1 , 7 0 0 
2 4 8 

2 . 2 

6 2 3 , 1 
6 2 8 , 0 

4 . 9 

1 1 , 7 0 0 
2 6 3 

2 , 2 

6 3 0 , 6 
6 3 5 , 9 

5 . 3 

1 1 . 7 0 0 
2 7 9 

2 . 0 

3 8 8 , 8 
3 9 1 , 0 

0 . 2 2 

1 2 . 8 

392 .6 
3 9 4 . 9 

0 .23 

1 3 . 0 

3 9 6 , 3 
3 9 8 , 7 

0 .24 

1 3 , 8 

4 0 0 , 1 
4 0 2 , 4 

0 . 2 3 

13.B 

4 0 3 . 6 
4 0 6 . 0 

0 . 2 4 

1 4 . 0 

Kahului Power Plant 

Subject: Heat Rate Testing 

DATE: 02-28-03 
KPP UNIT NO, 1 

F,0. Temp. • F. 
F.O. Temp. (Corr.) 
F.O. Usage [Lbs./Hr.) 
Test Time (Hours) 
Specific Gravity « F.O.Temp 
F.O. Used (Gals,) 
PT RATIO 
KW (Gen.) 
KW (Aux.l 
BTU/gal [Approx,) 
BTU/gal (Test Lab) 

HEAT RATE (APPROX.) 
HEATRATE (APPROX.)N 
HEAT RATE (ACTUAL)-G 
HEAT RATE (ACTUAL)-N 

FUEL CORRECTION; 

2 . 5 

2 2 5 
0 . 9 4 2 7 

2 1 4 9 . 0 
1 

261 ,7 
1,000 
2 , 5 0 0 

2 2 0 

1 5 1 , 0 0 0 
150 ,024 

T E S T 
3 , 5 

2 2 1 

0 . 9 4 4 1 
2 9 4 4 . 0 

1 

3 5 8 , 5 
1,000 
3 ,500 

2 3 0 
1 5 1 , 0 0 0 
150 ,024 

L O A D S - M W 
4 , 5 5 , 0 

2 2 0 

0 , 9 4 4 4 5 
3 8 8 8 . 0 

1 

4 7 3 . 5 
1 .000 
4 , 6 0 0 

24 0 
1 5 1 , 0 0 0 
150 ,024 

2 2 0 

0 . 9 4 4 4 5 
4 1 5 2 , 0 

1 

5 0 5 . 6 
1 ,000 
4 , 9 0 0 

2 3 0 
1 5 1 , 0 0 0 
1 5 0 , 0 2 4 

5 . 4 

2 1 8 

0 . 9 4 5 1 5 
4 5 2 3 . 0 

1 

5 5 0 . 8 
1 ,000 
5, 300 

2 4 0 

1 5 1 , 0 0 0 
1 5 0 , 0 2 4 

1 5 , 8 0 6 
1 7 , 3 3 1 
1 5 , 7 0 4 
1 7 , 2 1 9 

1 5 , 4 6 7 
1 6 , 5 5 5 
1 5 , 3 6 7 
1 6 , 4 4 8 

15 ,54 2 
1 6 , 3 9 7 
1 5 , 4 4 1 
1 6 , 2 9 1 

1 5 , 5 8 1 
1 6 , 3 4 8 
1 5 , 4 8 0 
1 6 , 2 4 2 

1 5 . 6 9 2 
1 6 . 4 3 6 
1 5 , 5 9 1 
1 6 , 3 3 0 

FUEL OIL 
F,0. T o t a l i z e r - S t a r t 
S ta r t Test 
F,0. Totalizer-End 
End Test 
F,0. Diff. 

L b s / H r , 
Time 
L b s / H r , 
Time 
L b s / H r . 

16765998 
0616 

16768147 
0716 
2149 

16770199 
0759 

16773143 
0359 
2944 

16775361 
0935 

16779249 
1035 
3888 

16781640 
1110 

16785792 
1210 
4152 

16788046 
1241 

16792569 
1341 
4523 

EQUIPMENT STATUS 
Boiler Blowdown-Open 
Supplying Stn Aux Stm 
Circulating Pumps 

FUEL OIL ANALYSIS 
F.O. Temp, a Heater 
F,0. Temp, a Burner Dec)c 
Sulfur. Wt, % 
API Gravity Si 60 -F. 
Higher Heating Value 

% 
Yes/No 
Number 

0 

Y e s 

2 

0 

Y e e 

2 

0 0 
Y e s 

2 

Y e s 

2 

0 

Y e s 
2 

• F 

• F 

A P I 

BTU/Gal 

2 2 5 

1,07 
1 1 . 9 

150 ,024 

2 2 1 

TEST BY: 

2 2 0 2 2 0 

J . K r a i iinohranriltii 
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CALCULATIONS FOR HEAT RATE CURVE 
by: Rodney Jung 

KPP UNIT NO. 1 
DATE: 02-28-03 

Fue l O i l T e s t e d : 0 3 - 0 7 - 0 3 
T e s t e d by : K.Nalcamatsu 

DATA: 
GENERATED (MW) 
HEAT RATE(BTU/MW)G 
HEAT RATE[BTU/MW)N 
NUMBER OF TESTS 
PRICE OF FUEL/BBL 
H.H.V. (BTU/GAL) 

A, B, C CONSTANTS; 
GROSS 

PREDICTED VALUES: 
GENERATED (MW) 
HEAT RATE[BTU/KW)G 
HEAT RATE[BTU/KW)N 
GROSS (MBTU) 
NET (MBTU) 
COST/KWH 
G/KWH 
G/PS-H 

4 
52B.7805 
150.024 

16,565.18 
(649.045) 
87.6 541 

2.0 
15,618 
17,213 
31,235 
34,427 

50.0713 
385.87 
281.12 

3.5 
15,367 
16,448 

act. 
act , 

2.2 
15.562 
17.077 
34.235 
37.570 

SO.0711 
384.49 
280.11 

4.6 
15,441 
16,291 

NET A= 

a-
C-

2.5 
15,490 
16,893 
38.726 
42.231 
SO.0708 
382.73 
278,83 

4.9 
15,480 
16,242 

19,159.08 
(1,237,720) 
132.4422 

2.7 
15,452 
16.783 
41.720 
45.313 
50.0706 
381.77 
278.13 

5.3 
15,591 
16,330 

3.0 
15.407 
16.638 
46.221 
49.914 

50.0704 
380,67 
277,32 

3.2 
15,386 
16,555 
49.235 
52.975 

SO.0703 
380.14 
276.94 

3,5 
15.367 
16.449 
53.785 
57.573 

SO.0702 
379.69 
276.61 

3,7 
15.364 
16,393 
56,846 
60.653 

50.0702 
379.60 
276.55 

4.0 
15,371 
16,327 
61.486 
65.309 

SO.0702 
379.79 
276,69 

4,2 
15,385 
16.297 
64.619 
68.447 
50.0703 
380,13 
276.94 

PREDICTED VALUES (CONT.): 
GENERATED (MWI 
HEAT RATE(BTU/MW)G 
HEAT RATE(BTU/MW)N 
GROSS (MBTU) 
NET (MBTU) 
COST/KWH 
G/KWH 
G/PS-H 

4 .5 
15,419 
16,271 
69.388 
73.221 

50.0704 
380.98 
277.55 

4.7 
15.451 
16.267 
72,619 
76.457 

50.0706 
381,75 
278,12 

S.O 
15,511 
16,282 
77,557 
81,4 08 

SO,0708 
383.25 
279.20 

5.2 
15,560 
16,304 
80,914 
84,782 

SO,0711 
384.46 
280.09 

5,6 
15.679 
16,381 
87,804 
91,735 

50,0716 
387.40 
282.23 

5.8 
15,74 9 
16,436 
91,347 
95.327 

50.0719 
389.13 
283,49 

6.0 
15,826 
16,501 
94.959 
99.004 

SO.0723 
391,03 
284.88 

6.1 
15,868 
16,537 
96.792 
100.877 
50,0725 
392.05 
285.62 
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MAUI ELECTRIC CO., LTD, 
KAHULUI POWER PLANT 
HEAT RATE TEST DATA 

MAUI ELECTRIC COMPANY, INC, 

KPP UNIT NO, 1 
DATE: 01-23-03 

G r o s s Load ( K l - 2 ) > 
A c t u a l T e s t Load 

BOILER-TURBINE 
Ambient A i t Temp 
Gas E n t e r i r i g A , H , 
Gas L e a v i n g A.H, 
A i r E n t e r i r i g A.H, 
A i r L e a v i n s A.H, 
C i r c . Water- i n l e t 
C i r c . W a t e t O u t l e t 
C o n d e n s e r Vacuum 
B a r o m e t r i c P r e s s u r e 
E x c e s s 02 
F e e d w a t e r F-iow (XIOOO) 
S t e a m Flow (xiOOO) 
T h r o t t l e St;m. P r e s s . 
F e e d w a t e r t o B l r . 

KWH 

KWH 

• F , 

• F . 

• F , 

• F , 

• F , 

• F , 

- F , 

i g -

! 9 -
I 

Lb/Hr 
Lb/Hr 
PSIG 
• F . 

2 , 5 0 0 
2 . 6 0 0 

3 , 5 0 0 
3 , 4 0 0 

4 , 5 0 0 
4 , 1 0 0 

5 ,600 
4 , 6 0 0 

6 . 1 0 0 
5 . 1 0 0 

8 8 

3 6 0 

3 2 0 

8 8 

3 0 5 

7 6 . 0 
8 4 . 0 

2 8 . 5 0 
2 9 . 9 7 

3 . 0 0 
3 7 

34 

3 9 0 

2 8 5 

8 8 

3 6 0 

3 2 7 

8 8 

3 0 5 

7 7 . 0 
8 7 . 0 

2 8 . 4 0 
2 9 . 9 9 

1.60 
4 8 

4 4 

3 9 0 

3 0 0 

8 8 

3 6 5 

3 4 0 

8 8 

3 1 0 

7 7 , 0 
8 9 , 0 

2 8 , 2 0 
2 9 , 9 9 

1,50 
5 6 

5 2 

3 9 0 

3 1 5 

9 0 

3 8 0 

3 5 7 

9 0 

3 1 0 

7 8 , 0 
9 1 , 5 

2 8 . 0 0 
2 9 . 9 7 

1,20 
6 3 

5 9 

3 9 0 

3 1 5 

9 1 

3 8 5 

3 6 5 

9 1 

3 1 0 

7 8 . 0 
93 .4 

2 7 . 8 0 
2 9 . 9 2 

1 .00 
7 0 

6 5 

3 9 0 

3 2 0 

GENERATOR 
(^nerator Integrator. Start 
Generator Integrator, Stop 
Generator Integrator, Diff, KWH 
CJenerator Volts V. 

Generator Amps A. 
Generator VARS KVAR 

7 8 0 0 . 6 
7 8 0 3 . 2 

2 . 6 

1 1 , 6 0 0 
1 5 0 

1 . 8 

7 8 0 5 . 1 
7 8 0 8 , 5 

3 , 4 

1 1 , 8 0 0 
2 0 0 

2 , 5 

7 8 1 0 , 4 
7 8 1 4 , 5 

4 . 1 

1 1 . 8 0 0 
2 4 5 

3 . 0 

7 8 1 6 . 7 
7821 .3 

4 . 6 

1 1 , 8 0 0 
2 6 8 

3 . 2 

7 8 2 2 , 9 
7 8 2 8 , 0 

5 , 1 

1 1 , 9 0 0 
2 9 0 

3 , 3 

Kahului Power Plant 

Subject: Heat Rate Testing 
DATE: 01-23-03 
KPP UNIT NO. 1 

F.O. Temp, -F, 
F.O, Temp, (Corr.) 
F.O, Usage (Lbs./Hr.) 
Test Time (Hours) 
Specific Gravity S F.O.Temp 
F.O. Used (Gals.) 
PT RATIO 
KW (Gen.I 
KW (Aux,) 
BTu/gal [Approx,! 
BTU/gal (Test Lab) 

HEAT RATE (APPROX.) 
HEAT RATE (APPROX.)N 
HEAT RATE (ACTUAL)-G 
HEAT RATE (ACTUAL)-N 

FUEL CORRECTION: 

2 , 6 

2 34 
0 . 9 3 9 5 5 
2 2 6 1 . 0 

1 

2 7 5 . 3 
1 .000 
2 . 6 0 0 

2 6 0 

1 5 1 , 0 0 0 
1 4 9 , 4 5 2 

T E S T 
3 .4 

2 3 2 

0 , 9 4 0 2 5 
2 8 9 4 , 0 

1 

3 5 2 . 4 
1 ,000 
3 , 4 0 0 

2 7 0 

1 5 1 . 0 0 0 
1 4 9 . 4 5 2 

L O A D S - M W 
4 . 1 4 . 6 

2 3 0 

0 . 9 4 0 9 5 
3 4 2 8 , 0 

1 

4 1 7 . 4 
1 ,000 
4 , 100 

2 7 0 

1 5 1 , 0 0 0 
149 ,452 

2 2 9 

0 . 9 4 1 3 
3 8 7 5 , 0 

1 

4 7 1 , 9 
1,000 
4 , 6 0 0 

2 8 0 

1 5 1 , 0 0 0 
1 4 9 , 4 5 2 

5 . 1 

2 2 9 

0 . 9 4 1 3 
4 2 9 1 . 0 

1 

5 2 2 . 5 
1 ,000 
5 , 100 

2 8 0 

1 5 1 , 0 0 0 
1 4 9 , 4 5 2 

1 5 , 9 9 0 
1 7 . 7 6 7 
1 5 , 8 2 6 
1 7 , 5 8 5 

1 5 , 6 5 1 
1 7 . 0 0 1 
1 5 , 4 9 1 
1 6 , 8 2 7 

1 5 , 3 7 4 
1 6 , 4 5 8 
1 5 , 2 1 6 
1 6 , 2 8 9 

1 5 , 4 9 0 
1 6 , 4 94 
1 5 , 3 3 1 
1 6 , 3 2 5 

1 5 , 4 7 1 
1 6 , 3 7 0 
1 5 , 3 1 2 
1 6 , 2 0 2 

AUX, TRANSFORMER 
Aux. fWH Mtr, Start [XlOO) KWH 
Aux. KWH Mtr, End (XlOO) KWH 
Aux. Load 1nd i cator MW 
Aux. Volts V. 
Aux, Amps A. 

8 5 7 5 , 5 
8 5 7 8 , 1 

0 . 2 6 

1 6 , 8 

8 5 7 9 . 7 
8 5 8 2 . 4 

0 . 2 7 

1 6 , 8 

8 5 8 3 , 8 
8 5 8 6 , 5 

0 , 2 7 

1 6 , 9 

8 5 8 7 , 9 
8 5 9 0 , 7 

0 , 2 8 

1 7 , 0 

8 5 9 1 . 6 
8 5 9 4 . 4 

0 , 2 8 

1 7 . 1 

FUEL OIL 
F .O, T o t a l i z e r - S t a r t 
S t a r t T e s t 
F . O . T o t a l i z e r - E n d 
End Test 
F.O, D i f f . 

EOUIPMENT STATUS 
Boiler Blovdown-Open 
Supplying Stn Aux Stm 
Circulating Pumps 

FUEL OIL ANALYSIS 
F.O. Temp, a Heater 
F,0. Temp, ffi Burner Dec)t 
Sulfur, Wt. I 
API Gravity a 60 'F. 
Higher Heating Value 

L b s / H r . 
Time 
L b s / H r , 
Time 
L b s / H r , 

14179914 
0655 

14182175 
0755 
2261 

14183824 
0830 

14186718 
0930 
2894 

14188410 
1000 

14191838 
1100 
3428 

14193725 
1130 

14197600 
1230 
3875 

14199024 
1250 

14203315 
1350 
4291 

% 
Yes/No 
Numtier 

0 

Y e s 

2 

0 

Y e s 

2 

0 

Y e s 

2 

0 

Y e s 

2 

0 

Y e s 

2 

• F 

- F 

A P I 

BTU/Gal 

2 3 4 

1.22 
1 3 . 2 

1 4 9 , 4 5 2 

2 3 2 

TEST BY: 

2 3 0 

Raymond K. 
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CALCULATIONS FOR HEAT RATE CURVE 
by ; Rodney J u n g 

KPP UNIT NO. 1 
DATE; 0 1 - 2 3 - 0 3 

F u e l O i l T e s t e d : 0 1 - 2 7 - 0 3 
T e s t e d b y : K.Na)tar[iatsu 

GENERATED (MW) 
HEAT RATE(BTU/MW)G 
HEAT RATE(BTU/MW)N 
NUMBER OF TESTS 
PRICE OF FUEL/BBL 
H.H.V, (BTU/GAL) 

A. B. C CONSTANTS: 
GROSS 

PREDICTED VALUES; 
GENERATED (MW) 
HEAT RATE(BTU/MW)G 
HEAT RATE(BTU/MW)N 
GROSS (MBTU) 
NET [MBTU) 
COST/KWH 
G/KWH 
G/PS-H 

A-
B-
C 

3 
328.8636 
149,452 

16.828.42 
(585.731) 
56,5618 

2.0 
15,883 
17,784 
31.766 
35.569 

SO.0730 
3 92.4 3 
285.90 

3,4 
15,491 
16,827 

act. 
act. 

2.2 
15,814 
17,623 
34.790 
38,771 

SO.0727 
390.71 
284,64 

NET A-
B-
C 

2,5 
15.718 
17,397 
39,294 
43,492 

SO.0723 
388.34 
282.92 

4.6 
15,331 
16,325 

19,845.50 
(1,234 ,462) 
101.9661 

2.7 
15,659 
17,256 
42.280 
46.591 
50,0720 
386.90 
281.87 

S.l 
15,312 
16,202 

3.0 
15,580 
17,060 
46.741 
51,179 
50.0716 
384,95 
280.45 

3-2 
15,533 
16,939 
49,706 
54.206 

SO.0714 
383.79 
279.60 

3.5 
15,471 
16.774 
54.14 9 
58.709 
50.0711 
382,26 
278.48 

3.7 
15,436 
16,674 
57.112 
61.693 
50.0710 
381.37 
277.84 

4 .0 
15.390 
16,539 
61.562 
66.156 
SO.0708 
380,26 
277.03 

4.2 
15,366 
16,459 
64.538 
69.130 

SO.0707 
379.66 
276.59 

PREDICTED VALUES [CONT.) 
GENERATED (KW) 
HEAT RATE[BTU/KW)G 
HEAT RATE[BTU/KW)N 
GROSS [MBTU! 
NET (MBTU) 
COST/KWH 
G/KWH 
G/PS-H 

4.5 
15,338 
16,355 
69.021 
73.599 

50.0705 
378.96 
276.08 

4.7 
15,325 
16,296 
72.027 
76.591 

50.0705 
378,64 
275,85 

5.0 
15,314 
16,222 
76.569 
81.112 

SO.0704 
378.37 
275.65 

5.2 
15.312 
16.183 
79.623 
84.154 

SO.0704 
378,32 
275,62 

6,6 
15,322 
16,130 
85.804 
90.329 

50.0705 
378.57 
275.80 

5.8 
15,334 
16,116 
88.937 
93.471 
50.0705 
378.86 
276,01 

6.0 
15,350 
16,110 
92,102 
96,657 

50.0706 
379.27 
276.30 

6.1 
15,360 
16,109 
93.697 
98.268 

SO.0706 
379.51 
276.48 
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MAUI ELECTRIC CO., LTD. 
KAHULUI POWER PLANT 
HEAT RATE TEST DATA 

KAUI ELECTRIC COMPANY. INC. 

KPP UNIT NO, 1 
DATE: 12-05-02 

Gross Load (Kl-2) > 
Actual Test Load 

BOILER-TURBINE 
Ambient Air Temp 
Gas Entering A.H. 
Gas Leaving A.H, 
Air Entering A.H. 
Air Leaving A.H, 
Circ, Water Inlet 
Circ, Water (Jutlet 
Condenser Vacuum 
Barometric Pressure 
Excess 02 
Feedwater Flow (XIOOO) 
Steam Flow (XIOOO) 
Throttle Stm. Press, 
Feedwater to Blr, 

KWH 
KWH 

•F. 

•F. 
•F. 
•F. 
•F. 
*F. 
•F. 

!9-
Ig, 

% 
Lb/Hr 
Lb/Hr 
PSIG 
•F. 

2.500 
2.500 

3,500 
3,500 

4.500 
4.000 

5,600 
5,000 

6,100 
5,400 

76 
330 

309 
70 
300 

71 ,0 
84,0 

28,70 
30,11 
1.76 

36 
33 
420 
659 

78 
340 

326 
70 

300 
71,0 
87,5 

78.50 
30.13 
2.10 

49 
46 
421 
699 

82 
370 

350 
77 

300 
71.0 
90.9 

28,20 
30.12 
1,40 
61 
58 
422 
725 

82 
385 

360 
79 

310 
71.0 
92.6 

28,10 
30,08 
1.00 

68 
64 
422 
735 

83 
388 
365 
80 
320 

71,0 
94 ,0 

28,00 
30,06 
0,90 

72 
68 

423 
735 

GENERATOR 
Generator Integrator, Start 
Generator Integrator, Stop 
Generator Integrator, Diff. MWH 
Generator Volts V. 

Generator Amps A. 
Generator VARS MVAR 

4467,0 
4469,6 

2.6 
11.700 

132 
1,5 

4473,3 
4476,8 

3.5 
11,700 

209 
2.5 

4480.3 
4484.8 

4 .5 
11,800 

255 
3.0 

4487.6 
4492.5 

4.9 
11,800 

279 
3.1 

4493.1 
4498.3 

5,2 
11.800 

890 
2.9 

Kahului Power Plant 

Subject: Heat Rate Testing 
DATE: 12-05-02 
KPP UNIT NO. 1 

F.O. Temp, 'F, 
F.O. Temp, (Corr,) 
F,0. Usage [Lbs./Hr.) 
Test Time (Hoursi 
Specific Gravity a F.O,Temp 
F,0. Used (Gals.) 
PT RATIO 
KW (Gen.) 
KW (Aux.) 
BTU/gal (Approx.) 
BTU/gal (Test Lab) 

HEAT RATE (APPROX.) 
HEATRATE (APPROX.)N 
HEAT RATE (ACTUAL)-G 
HEAT RATE (ACTUAL) -N 

FUEL CORRECTION: 

2.5 
229 

0,9413 
2183.0 

1 

265-8 
1,000 
2,600 

220 
151,000 
149,738 

T E S T 
3,5 
222 

0,94375 
2998,0 

1 

365.1 
1,000 
3,500 

230 
151,000 
149,738 

L O A D S 
4 ,0 
220 

0.94445 
3802,0 

1 

463,0 
1,000 
4,500 

24 0 
151,000 
149,738 

- M W 
5.0 
219 

0.944 8 
4167.0 

1 

507.4 
1. 000 
4, 900 

240 
151.000 
149.738 

5.4 
219 

0.94 4 8 
4383.0 

1 

533.7 
1,000 
5,200 

230 
151,000 
149,738 

15,439 
16,866 
15,310 
16,725 

15,750 
16,858 
15,619 
16,717 

15,536 
16,411 
15,406 
16,274 

15,637 
16,442 
15,506 
16,305 

15,499 
16,216 
15,369 
16,080 

AUX, TRANSFORMER 
Aux, KWH M t r , S t a r t [XlOO) KWH 
A u x , KWH M t r , E n d (XlOO) KWH 
Aux. Load I n d i c a t o r MW 
Aux, V o l t s V. 
Aux, Amps A. 

6273.4 
6275,6 

0.22 

13.0 

6278.1 
6280,4 

0.23 

13,0 

6282.3 
6284.7 

0,24 

14,0 

6286,0 
6288,4 

0.24 

14.0 

6288,7 
6291,0 

0.23 

14,0 

FUEL OIL 
F.O. Totalizer-Start 
Start Test 
F.O. Totalizer-End 
End Test 
F-O. Dift. 

EQUIPMENT STATUS 
Boiler Blowdown-Open 
Supplying Stn Aux Stm 
Circulating Pumps 

FUEL OIL ANALYSIS 
F.O. Temp, e Heater 
F.O. Temp, ffi Burner Deck 
Sulfur, Wt. % 
API Gravity S 60 'F, 
Higher Heating Value 

Lbs/Hr. 
Time 
Lbs/Hr. 
Time 
Lbs/Hr, 

10988050 
0624 

10990233 
0724 
2183 

10993472 
0831 

10996470 
0931 
2998 

10999453 
1022 

11003255 
1122 
3802 

11005559 
1130 

11009726 
1230 
4167 

11010240 
1302 

11014623 
1401 
4383 

% 
Yes/No 
Number 

0 
Yes 
2 

0 
Yes 
2 

0 
Yes 
2 

0 
Yes 
2 

0 
Yes 
2 

*F 
•F 

API 
BTU/Gal 

229 

1.48 
13.5 

149,738 

222 

TEST BY: 

220 
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CALCULATIONS FOR HEAT RATE CURVE 
by: Rodney Jung 

KPP UNIT NO. 1 
DATE: 12-05-02 

Fue l O i l T e s t e d ; 1 2 - 1 3 - 0 2 
T e s t e d b y ; K.Naltamatsu 

DATA; 
GENERATED (MW) 
HEAT RATE(BTU/MW)G 
HEAT RATE[BTU/MW)N 
NUMBER OF TESTS 
PRICE OF FUEL/BBL 
H,H.V. (BTU/GAL! 

A, B, C CONSTANTS: 
GROSS 

PREDICTED VALUES: 
GENERATED (MW) 
HEAT RATE(BTU/MW)G 
HEAT RATE(BTU/MW1N 
GROSS (MBTU) 
NET (MBTU) 
COST/KWH 
G/KWH 
G/PS-H 

4 
531,5767 
149,738 

16,987.91 
(576.437) 
52.4479 

2.0 
16,045 
17,466 
32,090 
34 ,931 

SO.0806 
396,43 
288,81 

3.5 
15.619 
16.717 

act. 
act. 

2.2 
15,974 
17,352 
35.142 
38.175 

SO.0802 
394.67 
287,52 

4.5 
15,406 
16,274 

NET A. 
B-
C 

2.5 
15.875 
17.189 
39.687 
42,973 

SO.0797 
392,22 
285,74 

4,9 
15.506 
16.305 

18,821.89 
(777.870) 
49.8906 

2,7 
15.814 
17,085 
42,697 
46.130 

SO,0794 
390.72 
284,65 

5,2 
15,369 
16,080 

3,0 
15,731 
16,937 
47,192 
50,812 
50,0790 
388,66 
283,15 

3.2 
15,680 
16,844 
50.177 
53.899 

SO.0787 
387.42 
2 82.2 5 

3.5 
15,613 
16,711 
54 ,645 
58,487 

SO.0784 
385,75 
281.03 

3.7 
15,573 
16,627 
57,620 
61,519 
SO.0782 
384,77 
280,32 

4.0 
15,521 
16,509 
62,085 
66,035 

SO.0779 
383.49 
279.38 

4.2 
15,492 
16,435 
65.067 
69.027 

50.0778 
382.77 
278,86 

PREDICTED VALUES (CONT,); 
GENERATED (MW) 
HEAT RATE(BTU/MW)G 
HEAT RATE(BTU/MW)N 
GROSS (MBTU) 
NET (MBTU) 
COST/KWH 
G/KWH 
G/PS-H 

4.5 
15.456 
16,332 
69.552 
73.493 

SO.0776 
381.88 
278.21 

4.7 
15,437 
16,268 
72,555 
76,460 

SO,0775 
381.41 
277.87 

5,0 
15,417 
16,180 
77.085 
80.899 

50,0774 
380,91 
277,50 

5.2 
15,409 
16,126 
80.125 
83.855 

50,0774 
380.71 
277.36 

5.6 
15,405 
16.030 
86,266 
89.770 

50.0773 
380.61 
277.28 

5,8 
15.409 
15.989 
89,372 
92,734 

50,0774 
380,72 
277,36 

6,0 
15.417 
15,951 
92.504 
95.704 

50.0774 
380,92 
277,51 

6.1 
15,423 
15,933 
94.082 
97.193 

50,0774 
381.07 
277.62 
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MAUI ELECTRIC CO., LTD, 
KAHULUI POWER PLANT 
HEAT RATE TEST DATA 

MAUI ELECTRIC COMPANY, INC. 

KPP UNIT NO- 1 
DATE; 07-29-02 

Gross 
Actual 

Load 
Test 

Kl-a 
Load 

BOILER-TURBINE 
Ambient Air Temp 
Gas Entering A.H. 
Gas Leaving A.H, 
Air Entering A,H. 
Air Leaving A.H. 
Circ. Water Inlet 
Circ. Water Outlet 
Condenser Vacuum 
Barometric Pressure 
Excess 02 

Feedwater Flow (XIOOO) 
Steam Flow (XIOOO) 
Throttle Stm, Press. 
Feedwater to Blr. 

KWH 
KWH 

• F , 
• F , 
*F , 
• F , 
• F , 

19-
fg-
t 

Lb/Hr 
Lb /Hr 
PSIG 
• F , 

2,500 

2,500 

3, 500 

3.500 

4, 500 

4,000 

5,600 

5,100 

6.100 

5,600 

82 
350 

3 05 

82 
315 

75.0 

83.1 

28.70 

30.02 

2.36 

35 
32 
390 
680 

83 
350 

315 
83 

318 
76.0 

84.9 

28,70 

30,04 

1,86 

43 
39 
390 
690 

84 
358 

330 
84 

318 
76,0 

88.3 

28,50 

30,05 

1,22 

55 
52 
390 
718 

87 
365 

355 
87 
318 

76,0 

91,7 

28.30 

30.03 

1,09 

68 
64 
390 
745 

89 
380 
365 
89 

318 
76.0 

93.5 

28.10 

30.01 

0.99 

75 
71 

390 
760 

GENERATOR 
G e n e r a t o r I n t e g r a t o r , S t a r t 
G e n e r a t o r I n t e g r a t o r , S t o p 
G e n e r a t o r I n t e g r a t o r , D i f f . KWH 
G e n e r a t o r V o l t s v . 
G e n e r a t o r Amps A, 
i J e n e r a t o r VARS MVAR 

AUX. TRANSFORMER 
A u x . KWH M t r . S t a r t (XlOO) KWH 
flux. KWH M t r , E n d [XlOO) KWH 
flux. Load I n d i c a t o r MW 
Aux. V o l t s V. 
Aux. Amps A -

4366.9 

4369.4 

2.5 
11,600 

142 
1.7 

4371.1 

4374.1 

3,0 
11,600 

180 
2,2 

4376.4 

4380.4 

4,0 
11,700 

24 0 

3,0 

4383.3 

4388.4 

5.1 
11,700 

300 
3.6 

4391,2 

4396.8 

5.6 
11,600 

310 
3.0 

9841,3 
984 3,7 

0,24 

14.0 

9845.0 

9847.5 

0.25 

14.5 

9848,9 

9851.4 

0-25 

14.9 

9853,0 

9855.5 

0.25 

15.1 

9856,9 

9859,4 

0.25 

15,3 

K a h u l u i Power P l a n t 

S u b j e c t ; Hea t R a t e T e s t i n g 

DATE: 07-29-02 

KPP UNIT NO. 1 

F.O. Temp. •F, 

F.O. Temp, [Corr,1 

F.O. Usage [Lba./Hr.) 

Test Time (Hours) 

Specific Gravity O F.O,Temp 

F.O. Used (Gals.) 

PT RATIO 

KW (Gen.) 

KW (Aux.) 

BTU/gal [Approx.) 

BTU/gal (Test Lab) 

HEAT RATE (APPROX.) 

HEAT RATE [APPROX.)N 

HEAT RATE (ACTUAL)-G 

HEAT RATE [ACTUAL)-N 

FUEL CORRECTION; 

2.5 
270 

0,92695 

2138-0 

1 

260,4 

1,000 

2,500 

24 0 

151,000 

151,167 

T E S T 

3,5 

269 
0,9273 

2589,0 

1 

315.3 

1,000 

3,000 

250 
151,000 

151,167 

L O A D S - M W 

4.0 5,1 

254 
0.93255 

3397.0 

1 

413,7 

1.000 

4, 000 

250 
151,000 

151,167 

215 
0.9462 

4242,0 

1 

516.6 

1,000 

5,100 

250 
151.000 

151.167 

5.6 
210 

0.94795 
4667.0 

1 

568,3 
1,000 
5,600 

250 
151,000 
151,167 

15,725 

17,395 

15,743 

17,414 

15,869 

17.311 

15,886 

17,330 

15,616 

16,657 

15,633 

16,675 

15,294 

16,083 

15,311 

16,100 

15,324 
16,040 
15,341 
16,058 

FUEL OIL 
F .O . T o t a l i z e r - S t a r t 
S t a r t T e s t 
F .O . T o t a l i z e r - E n d 
End T e s t 
F .O. D i f f , 

EQUIPMENT STATUS 
B o i l e r Blowdown-Open 
S u p p l y i n g S t n Aux Stm 
C i r c u l a t i n g Pumps 

FUEL OIL ANALYSIS 
F.O. Temp, ffi Heater 

F.O. Temp, e B u r n e r Decli 
S u l f u r , Wt. \ 
API Gravity & 60 'F. 
Higher Heating Value 

Lbs/Hr, 
Time 
Lbs/Hr, 
Time 
Lbs/Hr, 

1571999 
0646 

1574137 
0746 
2138 

1575586 
0820 

1578175 
0920 
2589 

1580078 
0955 

1583475 
1055 
3 3 97 

1585892 
1130 

1590134 
1230 
4242 

1592438 
1300 

1597105 
1400 
4667 

\ 
Yes/No 
Number 

0 
No 
2 

0 
No 
2 

0 
No 
2 

0 
No 
2 

0 
No 
2 

•F 
•F 

API 
BTU/Gal 

270 

1.44 
11 

151,167 

269 
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CALCULATIONS FOR HEAT RATE CURVE 
by : Rodney J u n g 

KPP UNIT NO. 1 
DATE: 0 7 - 2 9 - 0 2 

Fue l O i l T e s t e d : 0 7 / 3 1 / 0 2 
T e s t e d b y : K.Naltamatsu 

DATA: 

GENERATED (MW) 

HEAT RATE(BTU/MW1G 
HEflT R A T E [ a T U / M W I N 

NUMBER O F T E S T S 

P R I C E OF F U E L / B B L 

H . H . V . (BTU/GAL) 

A, B , C CONSTANTS: 

GROSS 

PREDICTED V A L U E S : 

GENERATED (MW) 

HEAT RATE(BTU/MW)G 

HEAT RATE(BTU/MW1N 

GROSS (MBTU) 

NET [MBTU) 
COST/KWH 

G/KWH 

G / P S - H 

A -

B -

C -

4 

S 2 6 . 8 4 6 6 

1 5 1 , 1 6 7 

1 7 , 3 9 5 , 1 8 
( 6 4 4 , 3 4 0 1 

4 8 . 5 0 6 4 

2 , 0 

1 6 , 3 0 1 
1 8 , 2 8 7 

3 2 . 6 0 1 

3 6 . 5 7 3 

5 0 . 0 6 8 9 

4 0 2 . 7 4 
2 9 3 , 4 1 

3 . 0 
1 5 , 8 8 6 

1 7 , 3 3 0 

act. 
act. 

2 . 2 
1 6 , 2 1 2 
1 8 , 0 7 8 
3 5 , 6 6 7 
3 9 , 7 7 2 

SO.0686 
4 0 0 . 5 7 
2 9 1 . 8 2 

4 , 0 

1 5 , 6 3 3 
1 6 , 6 7 5 

NET A-
B-
C-

2 , 5 
16 ,087 
1 7 , 7 8 3 
4 0 . 2 1 9 
4 4 . 4 5 9 

5 0 , 0 6 8 0 
397 .48 
2 8 9 . 5 7 

5 , 1 

1 5 , 3 1 1 
1 6 , 1 0 0 

2 0 , 9 1 1 . 5 5 
[ 1 , 5 5 7 . 1 3 4 ! 

1 2 2 , 3 6 2 2 

2 . 7 

1 6 . 0 0 9 
1 7 , 5 9 9 
4 3 , 2 2 5 
4 7 , 5 1 8 

5 0 . 0 6 7 7 
3 9 5 . 5 4 
2 8 8 . 1 6 

5 . 6 

1 5 . 3 4 1 
1 6 , 0 5 8 

3 , 0 

1 5 , 8 9 9 
1 7 , 3 4 1 
4 7 . 6 9 6 
52 ,024 

5 0 . 0 6 7 2 
3 9 2 . 8 2 
2 8 6 . 1 8 

3 . 2 

1 5 , 8 3 0 
1 7 , 1 8 2 
5 0 , 6 5 6 
5 4 , 9 8 1 

5 0 , 0 6 6 9 
3 9 1 , 1 2 
2 8 4 , 9 4 

3 . 5 
1 5 , 7 3 4 
1 6 , 9 6 1 
5 5 . 0 7 0 
5 9 . 3 6 2 

SO.0665 
3 8 8 . 7 5 
2 8 3 , 2 2 

3 . 7 

1 5 , 6 7 5 
1 6 , 8 2 5 
5 7 . 9 9 8 
6 2 . 2 5 4 

SO,0663 
3 8 7 . 2 9 
2 8 2 . 1 5 

4 . 0 

1 5 , 5 94 
1 6 , 6 4 1 
6 2 . 3 7 6 
6 6 , 5 6 3 

5 0 . 0 6 5 9 
3 8 5 . 2 9 
2 8 0 . 6 9 

4 . 2 

1 5 , 5 4 5 
1 6 , 5 3 0 
6 5 . 2 8 7 
6 9 , 4 2 6 

5 0 . 0 6 5 7 
3 8 4 . 0 7 
2 7 9 . 8 0 

PREDICTED VALUES (C 
GENERATED (MW) 
HEAT RATE(BTU/MW)G 
HEAT RATE[BTU/MW)N 
GROSS (MBTUl 
NET (MBTU) 
COST/KWH 
G/KWH 
G/PS-H 

4 . 5 

1 5 , 4 7 8 
1 6 , 3 8 2 
6 9 . 6 5 1 
7 3 , 7 2 0 

5 0 . 0 6 5 4 
3 8 2 , 4 2 
2 7 8 , 6 0 

4 . 7 

1 5 , 4 3 8 
1 6 , 2 9 6 
7 2 , 5 6 0 
7 6 , 5 9 1 

SO.0653 
381 .44 
2 7 7 . 8 9 

5 . 0 

15 ,386 
1 6 , 1 8 5 
7 6 . 9 3 1 
8 0 . 9 2 5 

5 0 . 0 6 5 1 
380-15 
2 7 6 . 9 5 

5 . 2 

1 5 , 3 5 6 
1 6 , 1 2 3 
7 9 , 8 5 2 
8 3 . 8 4 0 

5 0 , 0 6 4 9 
3 7 9 . 4 1 
2 7 6 . 4 1 

5 . 6 
1 5 , 3 0 8 
1 6 , 0 2 9 
8 5 . 7 2 5 
8 9 . 7 6 2 

5 0 , 0 6 4 7 
3 7 8 . 2 2 
2 7 5 . 5 4 

5 . 6 
1 5 , 2 9 0 
1 5 , 9 9 6 
8 8 . 6 8 1 
9 2 . 7 7 9 

5 0 . 0 6 4 7 
3 7 7 . 7 7 
2 7 5 , 2 2 

6 , 0 

1 5 , 2 7 5 
1 5 , 9 7 4 
9 1 . 6 5 2 
9 5 . 8 4 3 

5 0 . 0 6 4 6 
3 7 7 , 4 2 
2 7 4 . 9 6 

6 . 1 

1 5 , 2 7 0 
1 5 , 9 6 6 
9 3 . 1 4 5 
9 7 . 3 9 3 

50 .0646 
3 7 7 , 2 7 
2 7 4 , 8 5 
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MAUI ELECTRIC CO,, LTD. 
KAHULUI POWER PLANT 
HEAT RATE TEST DATA 

MAUI ELECTRIC COMPANY, INC. 

KPP UNIT NO. 1 
DATE; 04-25-02 

G r o s s Load (Kl -2 ) > KWH 
A c t u a l T e s t Lo^d KWH 

BOILER-TURBINE 
Ambient Air Temp "F, 
Gas Entering A,H. "F. 
Gas Leaving A,H. *F. 
Air Entering A,H. -F. 
Air Leaving A.H, ' F. 
Circ, Water Inlet -F. 
Circ, Water Outlet *F-
Condenser Vacuum [g. 
Barometric Pressure (g. 
Excess 02 t 
Feedwater Flow (XIOOO) Lb/Hr 
Steam Flow (XIOOO) Lb/Hr 
Throttle Stm, Press, PSIG 
Feedwater to Blr. 'F. 

GENERATOR 
G e n e r a t o r I n t e g r a t o r , S t a r t 
G e n e r a t o r I n t e g r a t o r , S t o p 
G e n e r a t o r I n t e g r a t o r . D i f f . KWH 
G e n e r a t o r V o l t s V. 
G e n e r a t o r Amps A. 
G e n e r a t o r VARS HVAR 

flUX. TRANSFORMER 
Aux, KWH M t r . S t a r t (XlOOl KWH 
Aux, KWH M t r . End (XlOOl KWH 
Aux, Load I n d i c a t o r MW 
Aux. V o l t s V. 
Aux. Amps fl. 

2.500 

2.500 

3,500 

3,500 

4.500 

4.000 

5,600 

5,000 

6.100 

5,500 

81 
34 0 

308 
81 

320 
74.0 

79-9 

28-70 

30.10 

2,60 

33 
34 
420 
290 

83 
3S0 

328 
83 

320 
74.0 

86.7 

28.40 

30.11 

1.44 

47 
47 
420 
303 

87 
360 

337 
87 

320 
74.0 

88.5 

28.20 

30.12 

1.54 

53 
53 
240 
313 

90 
395 

360 
90 

320 
75.0 

92.1 

27.90 

30.12 

1,45 

65 
66 
420 
322 

92 
400 
368 
92 

320 
75.0 

93.6 

27.70 

30.11 

1.41 

71 
71 

422 
325 

8209.6 

8212.1 

2,5 
11,700 

140 
1,8 

8214 ,2 

8217.8 

3.6 
11,600 

182 
1.5 

8219.4 

8223.5 

4.1 
11,600 

220 
2,0 

8226,3 

8231,4 

5.1 
11,600 

265 
2,0 

8234,1 

8239,7 

5.6 
11,500 

288 
1 ,9 

54 8 9.6 

5491.9 

0.23 

13.5 

5493,4 

5496,7 

0,24 

14,2 

5496.7 

5499.0 

0.24 

14-0 

5500.4 

5502-9 

0,24 

14.5 

5504.1 

5506.5 

0.24 

15.0 

K a h u l u i Power P l a n t 

S u b j e c t : Heat R a t e T e s t i n g 
DflTE: 0 4 - 2 5 - 0 2 
KPP UNIT NO. 1 

F .O. Temp, ' F . 
F.(:), Temp, ( C o r r , ) 
F .O . Usage ( L b s . / H r . ) 
Teat Titoe (Hoursi 
Specific Gravity © F.O.Temp 
F.O, Used (Gals.) 
PT RATIO 
KW (Gen,) 
KW (Aux.) 
BTU/gal (Approx.) 
BTU/gal (Test Labi 

HEAT RATE (flPPROX.) 
HEATRATE [APPROX.IN 
HEAT RATE [ACTUAL)-G 
HEAT RATE (ACTUAL)-N 

FUEL CORRECTION: 

2.5 
240 

0-93745 
2205,0 

1 

268.5 
1,000 
2,500 

230 
151.000 
152.429 

T E S T 
3.5 
235 

0,9392 
3063.0 

1 

373.0 
1,000 
3,600 
230 

151,000 
152,429 

L O A D S 
4,0 
234 

0.93955 
3472.0 

1 

422.8 
1,000 
4,100 

230 
151,000 
152,429 

- M W 
5,0 
232 

0,94025 
4327,0 

1 

526.9 
1,000 
5.100 

250 
151,000 
152.429 

5.5 
234 

0-93955 
4675,0 

1 

569.3 
1,000 
5,600 

240 
151,000 
152,429 

16.218 
17.861 
16.371 
18^030 

15,645 
16,713 
15,793 
16,871 

15,571 
16.4 97 
15,719 
16,653 

15,601 
16,405 
15,748 
16,560 

15.350 
16,038 
15,4 96 
16,190 

FUEL OIL 
F , 0 . T o t a l i z e r - S t a r t 
S t a r t T e s t 
F .O . T o t a l i z e r - E n d 
End T e s t 
F .O . Di f f -

EQUIPMENT STATUS 
B o i l e r Blowdown-Open 
S u p p l y i n g S t n Aux Stm 
C i r c u l a t i n g pumps 

FUEL OIL ANALYSIS 
F.O, Temp. 9 H e a t e r 
F .O. Temp, a B u r n e r Dec)i 
S u l f u r , Wt, % 
API Gravity e 60 *F. 
Higher Heating Value 

Lbs/Hr. 
Time 
Lbs/Hr. 
Time 
Lbs/Hr. 

95720442 
0620 

95722647 
0720 
2205 

95724569 
0800 

95727632 
0900 
3 06 3 

95729062 
0925 

95732534 
1025 
3472 

95734945 
1100 

95739272 
1200 
4327 

95741605 
1230 

95746280 
1330 
4675 

% 
Yes/No 
Number 

0 
Yes 
2 

0 
Yes 
2 

0 
Yes 
2 

0 
Yes 
2 

0 
Yes 
2 

•F 

-F 

API 
BTU/Gal 

240 

1,72 
9,3 

152,429 

235 

TEST BY; 

234 
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CALCULATIONS FOR HEAT RATE CURVE 
by: Rodney Jung 

KPP UNIT NO, 1 
DATE: 0 4 - 2 5 - 0 2 

F u e l O i l T e s t e d ; 0 4 - 3 0 , 0 2 
T e s t e d b y ; E . W o n g / S . O s h i r o 

DATA: 

GENERATED (HW) 
HEAT RATE(BTU/MW)G 
HEAT R A T E ( B T U / M W ) N 
NUMBER OF TESTS 
PRICE OF FUEL/BBL 
H.H.V. [BTU/GAL) 

2-5 3.6 
15,371 15,793 
18,030 16.871 

5 
520,1779 act. 
152,429 act. 

4.1 

15,719 
16.653 

5.1 
15,748 
16.560 

5.6 
15.4 96 
16,190 

fl, B, C CONSTANTS: 
GROSS A-

B-
C 

18,240.00 
(991.603) 
92.6374 

A- 21,991.69 
B- (2,077,5101 
C- 190.2221 

PREDICTED VALUES; 
GENERATED (MW) 
HEflT RATE(BTU/KW!G 
HEAT RflTE(BTU/KWlN 
GROSS (KBTU) 
NET (MBTUl 
COST/KWH 
G/KWH 
G/PS-H 

2 . 0 
1 6 , 6 2 7 
1 8 , 5 9 8 
3 3 , 2 5 5 
3 7 , 1 9 5 

SO.0524 
4 1 0 . 8 2 
2 9 9 . 2 9 

2 , 2 
1 6 , 5 0 7 
1 8 , 3 4 2 
3 6 , 3 1 5 
4 0 . 3 5 2 

5 0 , 0 5 2 0 
4 0 7 . 8 4 
2 9 7 . 1 2 

2 , 5 
1 6 . 3 4 0 
1 7 . 9 8 7 
4 0 . 8 5 0 
4 4 . 9 6 7 

5 0 . 0 5 1 5 
4 0 3 , 7 2 
2 9 4 . 1 2 

2 . 7 
1 6 , 2 3 8 
1 7 , 7 6 9 
4 3 . 8 4 3 
4 7 . 9 7 7 

5 0 . 0 5 1 2 
4 0 1 . 2 0 
2 9 2 . 2 8 

3 . 0 
1 6 . 0 9 9 
1 7 , 4 7 1 
4 8 , 2 9 7 
5 2 . 4 1 3 

SO.0507 
3 9 7 , 7 6 
2 8 9 . 7 8 

3,2 

17,292 
51.250 
55.333 

50.0505 
395.70 
288.28 

3.5 3,7 4.0 4.2 
16.015 15,904 15,839 15,756 15,709 

17,051 
55.665 
59,677 

SO.0501 
392.95 
286.28 

16,909 
58.605 
62,563 

50,0499 
391.35 
285.11 

16.725 
63.023 
66.901 
SO.0497 
389.29 
283,60 

16,622 
65,979 
G9.811 
SO.0495 
388.14 
282.77 

PREDICTED VALUES 
GENERATED (KW) 
HEAT RATE(BTU/MW1 
HEAT RATE(BTU/MW1 
GROSS (MBTU) 
NET (MBTU) 
COST/KWH 
G/KWH 
G/PS-H 

(CONT,I; 

G 
N 

4.5 
15,654 

16,495 
70.442 
74.227 

SO.0493 
386.76 
281.77 

4.7 
15,626 
16,429 
73,441 
77.218 

50-0492 
386.07 
281.26 

5,0 
15,598 
16,360 
77,990 
81,798 

50,0492 
385.39 
280-76 

5.2 
15.589 
16.332 
81,061 

84,928 
50,0491 
385,15 
280,59 

5,6 
15,592 

16,323 
87,316 
91.409 

SO,0491 
385-24 
280.66 

5.8 
15,605 
16,341 
90,509 
94.779 

SO.0492 
385.56 
280.89 

6.0 
15,625 
16,375 
93.752 
98.248 

50,0492 
386.06 
281.26 

6.1 
15,638 
16,397 

95.393 
100.022 
50.0493 
386.38 
261.49 
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MAUI ELECTRIC CO., LTD, 
KAHULUI POWER PLANT 
HEAT RATE TEST DATA 

MAUI ELECTRIC COMPANY, INC. 

KPP UNIT NO, 1 
DATE; 02-04-02 

Gross Load (Kl-2) ---, 
Actual Test Load 

BOILER-TURBINE 
Ambien t A i r Temp 
Gas E n t e r i n g A-H, 
Gas L e a v i n g A,H. 
A i r E n t e r i n g A.H. 
A i r L e a v i n g A.H. 
C i r c . Wa te r I n l e t 
C i r c . Wa te r O u t l e t 
C o n d e n s e r Vacuum 
B a r o m e t r i c P r e s s u r e 
E x c e s s 02 

F e e d w a t e r Flow (Xiooo) 
S team Flow (XIOOO) 
T h r o t t l e Stm, P r e s s , 
F e e d w a t e r t o B l r , 

KWH 

KWH 

•F, 

•F, 

*F-

•F-

•F. 

•F. 

•F. 

Ig. 

* 
Lb/Hr 
Lb/Hr 
PSIG 

2 , 5 0 0 
3 , 2 0 0 

3 ,500 
3 ,700 

4 , 5 0 0 
4 , 1 0 0 

5 . 6 0 0 
4 , 5 0 0 

6, 100 
5, 000 

8 6 

3 2 0 
3 0 0 

8 6 

3 2 0 

7 4 . 0 
8 5 , 0 

2 8 . 7 0 
3 0 . 2 2 

2 . 3 0 
4 3 
4 2 

3 9 0 

3 0 0 

8 8 

34 0 
3 1 0 

8 8 

3 2 0 

7 4 - 0 
8 7 . 0 

2 8 . 6 0 
30-22 

2 . 0 0 
4 9 
4 7 

3 9 0 

3 1 0 

9 0 

3 6 0 

3 2 0 

9 0 
3 2 5 

74 ,0 
8 8 . 0 

2 8 . 5 0 
3 0 , 2 1 

1.70 
5 4 

5 2 

3 9 0 

3 2 0 

9 2 

3 70 
3 2 5 

9 2 

3 2 5 

7 5 , 0 
9 0 , 0 

2 8 . 4 0 
3 0 . 2 1 

1 ,40 
5 9 
5 7 

3 9 0 

3 2 0 

9 2 

3 8 0 
3 3 3 

9 2 

3 2 5 

7 5 , 0 
9 1 , 0 

2 8 , 2 0 
3 0 . 2 0 

1 .40 
6 6 
6 4 

3 9 0 

3 2 5 

GENERATOR 
G e n e r a t o r I n t e g r a t o r , S t a r t 
G e n e r a t o r I n t e g r a t o r , S t o p 
G e n e r a t o r I n t e g r a t o r , D i f f , MWH 
G e n e r a t o r V o l t s v . 
G e n e r a t o r Amps A, 
G e n e r a t o r VARS MVAR 

2 0 2 3 , 8 
2 0 2 7 , 0 

3 . 2 

1 1 , 6 0 0 
I S O 

2 . 1 

2 0 2 9 . 1 
2 0 3 2 , 8 

3 . 7 

1 1 , 6 0 0 
2 2 0 

2 - 6 

2 0 3 5 . 3 
2 0 3 9 . 4 

4 . 1 

1 1 , 6 0 0 
2 5 0 

3 , 0 

2 0 4 2 , 1 
2 0 4 6 , 6 

4 . 5 

1 1 , 6 0 0 
2 6 0 

3 . 0 

204 9 . 1 
2 0 5 4 . 1 

5 . 0 

1 1 . 8 0 0 
3 0 0 

3 - 5 

K a h u l u i Power P l a n t 

S u b j e c t : Hea t R a t e T e s t i n g 
DATE; 0 2 - 0 4 - 0 2 
KPP UNIT KO, 1 

F , 0 , Temp. ' F , 
F .O. Temp. [ C o r r - ) 
F .O . Usage [ L b s , / H r , l 
T e s t Time (Hours i 
S p e c i f i c G r a v i t y ffi F.O,Temp 
F.O, Used ( G a l s . l 
PT RATIO 
KW (Gen.) 
KW (Aux,) 
BTU/gal (Approx.) 
BTU/gal (Test Lab) 

HEAT RATE (APPROX,1 
HEATRATE [APPROX,IN 
HEAT RATE [ACTUAL! -G 
HEAT RATE (ACTUAL)-N 

FUEL CORRECTION; 

3 . 2 

1 2 6 / 2 4 7 
«VALUE! 

2 8 8 5 . 0 
1 

3 5 1 , 3 
1 ,000 
3 , 2 0 0 

2 2 0 

1 5 1 , 0 0 0 
1 5 0 . 8 1 0 

T E S T 
3 . 7 

1 2 6 / 2 4 5 
#VALUE! 

3 1 9 0 . 0 
1 

3 8 8 , 5 
1 ,000 
3 , 7 0 0 

2 3 0 
1 5 1 , 0 0 0 
1 5 0 , 8 1 0 

L O A D S - M W 
4 , 1 4 , 5 

1 2 6 / 2 4 5 
#VALUE1 

3 4 4 5 . 0 
1 

4 1 9 . 5 
1 ,000 
4 , 1 0 0 

24 0 
1 5 1 , 0 0 0 
1 5 0 , 8 1 0 

126 /245 
SVALUE! 

3 8 0 5 . 0 
1 

4 6 3 . 3 
1,000 
4 , 5 0 0 

2 4 0 

1 5 1 , 0 0 0 
1 5 0 , 8 1 0 

5 . 0 

1 2 6 / 2 4 5 
«VALUE! 

4 2 4 0 . 0 
1 

5 1 6 . 3 
1 .000 
5 . 0 0 0 

2 4 0 

1 5 1 , 0 0 0 
1 5 0 , 8 1 0 

1 6 , 5 7 8 
1 7 , 8 0 2 
1 6 , 5 5 7 
1 7 , 7 7 9 

1 5 , 8 5 3 
1 6 , 9 0 4 
1 5 , 8 3 3 
1 6 , 8 8 3 

1 5 , 4 5 0 
1 6 , 4 1 1 
1 5 , 4 3 1 
1 6 , 3 9 0 

1 5 , 5 4 8 
16 ,424 
1 5 , 5 2 8 
1 6 , 4 0 3 

1 5 , 5 9 3 
1 6 , 3 7 9 
1 5 , 5 7 3 
1 6 , 3 5 8 

AUX, TRANSFORMER 
Aux. KWH Ktr, Start (XlOOl KWH 
Aux. ICWH Mtr, End (XlOO) KWH 
Aux. Load Indicator MW 
Aux- Volts V. 
Aux. Amps A, 

1 7 1 8 , 9 
1 7 2 1 , 1 

0 . 2 1 

1 3 , 5 

1 7 2 2 , 5 
1 7 2 4 , 8 

0 ,23 

1 4 , 0 

1 7 2 6 . 2 
1 7 2 8 . 6 

0,24 

1 4 . 2 

1 7 3 0 , 0 
1 7 3 2 , 4 

0 .24 

14 ,2 

1 7 3 3 , 6 
1 7 3 6 . 0 

0 , 2 4 

1 4 . 2 

FUEL OIL 
F . O , T o t a l i z e r - S t a r t 
S t a r t T e s t 
F.O. Totalizer-End 
End Test 
F.O, Diff, 

L b s / H r , 
Time 
L b s / H r . 
Time 
L b s / H r . 

90229975 
0715 

90232860 
0815 
2885 

90234640 
0849 

90237830 
0949 
3190 

90239915 
1025 

90243360 
1125 
3445 

90245545 
1200 

90249350 
1300 
3B05 

90251455 
1330 

90255695 
1430 
4240 

EQUIPMENT STATUS 
Boiler Blowdown-Open 
Supplying Stn flux stm 
Circulating Pumps 

FUEL OIL ANALYSIS 
F.O. Temp, ffi Heater 
F.O. Temp, 0 Burner Deck 
Sulfur, Wt. V 
API Gravity 9 60 -F, 
Higher Heating Value 

% 
Yes/No 
Number 

0 

N o 

2 

0 

N o 

2 

0 

No 
2 

0 

N o 

2 

0 

N o 

2 

• F 
• F 

A P I 

BTU/Gal 

1 2 6 / 2 4 7 

1 .87 
1 0 . 9 

1 5 0 , 8 1 0 

1 2 6 / 2 4 5 

TEST SY; 

126 /245 

O^iyninnrl R . 

1 2 6 / 2 4 5 

Ross 

1 2 6 / 2 4 5 
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CALCUI^TIONS FOR HEAT RATE CURVE 
b y : Rftdney Jung 

KPP UlllT NO. 1 F u e l O i l T e s t e d : 0 2 - 0 5 - 0 2 
DATE: 0 2 - 0 4 - 0 2 T e s t e d b y : E.Wong 

DATA: 
GENERATED (MW) 3 , 2 3 . 7 4 , 1 4 , 5 5 .0 
HEflT HATE(BTU/MW)G 1 6 , 5 5 7 1 5 , 8 3 3 1 5 , 4 3 1 1 5 , 5 2 8 1 5 . 5 7 3 
HEAT F(ATE(BTU/MW)N 1 7 , 7 79 1 6 , 8 83 1 6 , 3 9 0 16 ,4 03 1 6 , 3 58 
NUMBEIt OF TESTE 5 
PRICE OF FUEL/BBL 5 1 9 . 7 0 8 4 a c t . 
H.H.V, (BTU/GAL) 1 5 0 . 8 1 0 a c t . 

A, B, C CONSTANTS; 
GROSS A- 2 9 , 2 4 2 - 5 7 NET A- 3 2 , 1 7 2 , 6 7 

B- ( 6 , 1 7 6 . 3 1 9 ) B - ( 6 , 9 0 0 . 8 6 5 1 
C- 6 8 9 . 8 9 0 9 C- 749 ,1294 

PREDICTED VALUES; 
GENERATED (HWI 2 . 0 2 . 2 2 . 5 2 . 7 3 . 0 3 , 2 3 .5 3 . 7 4 . 0 4 , 2 
HEAT EtATE(ETU/MW)G 1 9 , 6 4 9 1 8 , 9 9 4 1 8 , 1 1 4 1 7 , 5 9 6 1 6 , 9 2 3 1 6 . 5 4 3 1 6 , 0 7 7 1 5 , 8 3 5 1 5 , 5 7 6 1 5 , 4 7 2 
HEAT ImTE(BTU/MWlN 2 1 , 3 6 7 2 0 , 6 1 7 1 9 , 6 0 3 1 9 . 0 0 1 18 ,212 1 7 , 7 6 1 1 7 , 1 9 6 1 6 . 8 9 5 1 6 . 5 5 5 1 6 , 4 0 4 
GROSS (KBTU) 3 9 . 2 9 9 4 1 . 7 8 6 4 5 . 2 8 4 4 7 . 5 0 9 50 .768 5 2 . 9 3 7 5 6 . 2 6 8 5 8 . 5 8 9 6 2 . 3 0 2 6 4 . 9 8 1 
NET (MBTUl 4 2 . 7 3 5 4 5 . 3 5 6 4 9 . 0 0 6 5 1 . 3 0 4 54 .637 5 6 . 8 3 5 6 0 . 1 8 8 6 2 . 5 1 2 6 6 . 2 2 1 6 8 . 8 9 5 
COST/lCWH 50 0611 SO.0591 5 0 . 0 5 6 4 5 0 . 0 5 4 7 SO.0527 5 0 , 0 5 1 5 5 0 , 0 5 0 0 SO.0493 5 0 . 0 4 8 5 5 0 . 0 4 8 1 
G/KWH 4 8 5 . 4 9 4 6 9 . 2 9 4 4 7 , 5 4 4 3 4 , 7 5 4 1 8 . 1 2 4 0 8 . 7 3 3 9 7 . 2 1 3 9 1 . 2 4 3 8 4 , 8 3 3 8 2 . 2 7 
G/PS-H 3 5 3 . 6 9 3 4 1 . 8 9 326 ,04 3 1 6 , 7 2 3 0 4 . 6 1 2 9 7 , 7 7 2 8 9 , 3 8 2 8 5 . 0 3 2 8 0 , 3 6 2 7 8 . 4 9 

PREDICTED VALUES (CONT,): 
GENERATED (MW) 
HEAT IlATE(BTU/MW)G 
HEAT llATE(BTU/KW)N 
GROSS IKBTU) 
NET [MBTU) 
COST/KWH 
G/KWH 
G/PS-H 

4 . 5 
1 5 , 4 1 9 
1 6 , 2 8 9 
6 9 . 3 5 7 
7 3 . 2 9 9 

5 0 . 0 4 8 0 
3 8 0 , 9 7 
2 7 7 . 5 5 

4 . 7 
1 5 . 4 54 
1 6 , 2 8 7 
7 2 , 6 3 2 
7 6 , 5 4 8 

5 0 . 0 4 8 1 
3 8 1 . 8 2 
2 7 8 . 1 6 

5 . 0 
1 5 . 6 0 8 
1 6 . 3 9 7 
7 8 , 0 4 1 
8 1 , 9 8 3 

5 0 . 0 4 86 
3 8 5 . 6 4 
2 8 0 . 9 5 

5 .2 
1 5 , 7 8 0 
1 6 , 5 4 5 
8 2 , 0 5 8 
8 6 . 0 3 2 

SO.0491 
3 8 9 . 8 9 
2 8 4 . 0 5 

5 .6 
1 6 . 2 9 0 
1 7 , 0 2 1 
9 1 , 2 2 5 
9 5 , 3 1 5 

50 , 0507 
4 0 2 , 4 9 
2 9 3 , 2 2 

5 . 8 
1 6 , 6 2 8 
1 7 , 3 4 8 
9 6 . 4 4 2 

1 0 0 . 6 2 0 
SO.0517 

4 1 0 . 8 3 
2 9 9 , 3 0 

6 . 0 
1 7 , 0 2 1 
1 7 , 7 3 6 

1 0 2 . 1 2 4 
1 0 6 , 4 1 7 
5 0 . 0 5 3 0 

4 2 0 , 5 4 
3 0 6 . 3 7 

6 . 1 
1 7 , 2 3 8 
1 7 , 9 5 2 

1 0 5 . 1 5 1 
1 0 9 . 5 1 0 
5 0 , 0 5 3 6 

4 2 5 . 9 0 
3 1 0 . 2 8 
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KAUI ELECTRIC CO.. LTD. 
KAHULUI POWER PLANT 
HEAT HATE TEST DATA 

MAUI ELECTRIC COMPANY, INC. 

KPP UNIT NO, 1 
DATE: 11-26-01 

Gross Load (Kl-21 > 
Actual Test Load 

BOILER-TURBINE 
Ambient Air Temp 
Gas Entering A,H, 
Gas Leaving A.H. 
Air Entering A.H, 
Air Leaving A.H. 
Circ. Water Inlet 
Circ. Water Outlet 
Condenser Vacuum 
Barometric Pressure 
Excess 02 

Feedwater Flow (XlOOOl 
Steam Flow (XlOOOl 
Throttle Stm, Press, 
Feedwater to Blr, 

KWH 
KWH 

•F. 

•F. 

'F. 

'F. 

'F. 

•F. 

*F. 

Ig. 

ig-

% 
Lb/Hi 

Lb/Hr 

PSiG 

'F. 

2,500 

2,500 

3,500 

3,500 

4,500 

4,000 

5,600 

5, 000 

6, 100 

5.500 

95 
380 

310 
95 
320 

0,0 
83,0 

25.60 

29.88 

3.28 

31 
33 
410 
2 90 

97 
378 

310 
97 

324 
75,0 

86,4 

28.50 

29.89 

2.29 

42 
45 
410 
300 

97 
380 

310 
97 

34 0 

75,0 

89,5 

28.20 

2 9.90 

2.18 

53 
57 
410 
325 

102 
381 

311 
102 
355 

75,0 

91 ,4 
28.10 
29,90 
2,20 

60 
63 
410 
327 

103 
395 
313 
103 
367 

76.0 
93.4 

28.00 
29.86 
2.15 

69 
70 

412 
330 

GENERATOR 
Generator In tegra tor , S ta r t 
Generator In tegra to r . Stop 
(Generator In tegra tor , Diff, MWH 
Generator Volts V, 
Generator Amps A, 
Generator VARS MVAR 

5334,3 
5336,9 

2.6 
11,400 

161 
2-2 

5338,8 
5342,4 

3.6 
11,400 

202 
2,4 

5344,9 
5349,5 

4.6 
11,300 

251 
2.4 

5351.1 
5356.1 

5,0 
11,300 

285 
2,9 

5357.5 
5363.1 

5.6 
11.300 

29,3 
2.6 

Kahului Power plant 

Subject; Heat Rate Testing 
DATE: 11-26-01 
KPP UNIT NO, 1 

F,0. Temp. •F. 
F.O. Temp. (Corr.1 
F.O. Usage (Lbs./Hr,) 
Test Time (Hours) 
Specif ic Gravity ffi F.O.Temp 
F.O, Used (Gals,l 
PT RATIO 
KW (Gen.) 
KW (Aux.l 
BTU/gal [Approx,1 
BTU/gal (Test Labi 

HEAT RATE (APPROX.) 
HEATRATE (APPROX-)N 
HEAT RATE (ACTUAL)-G 
HEAT RATE (ACTUAL!-N 

FUEL CORRECTION; 

2.5 
228 

0.94165 
2198,0 

1 

267,7 
1,000 
2,600 

240 
151.000 
150,667 

T E S T 
3,5 
225 

0.9427 
2994.0 

1 

364.6 
1.000 
3,600 

260 
151,000 
150.667 

L O A D S - M W 
4.0 5.0 
22 0 

0.94445 

3753.0 

1 

457,0 

1,000 

4.600 

270 
151.000 

150,667 

220 
0.94445 

4162,0 

1 

506-8 

1,000 

5,000 

280 
151.000 

150,667 

5.5 
217 

0.9455 

4608.0 

1 

561,1 

1,000 

5,600 

270 
151,000 

150,667 

15,545 

17,126 

15,510 

17,088 

15.292 

16.483 

15.259 

16,447 

15,002 

15,937 

14,969 

15,902 

15,306 

16,214 

15,272 

16,178 

15,130 

15,897 

15,097 

15,862 

AUX, TRANSFORMER 

Aux, KWH Mtr, Start (XlOOl 

Aux, KWH Mtr, End (XlOO) 

Aux, Load Indicator 

Aux, Volts 

Aux, Amps 

KWH 
KWH 
KW 
V, 
A, 

8091,2 

8093,6 

0.22 

13.0 

8095,1 

8097.7 

0,25 

15.0 

8099,3 

8102.0 

0.26 

16,0 

8102.9 

8105.7 

0,28 

16,5 

8106,4 

8109,1 

0.28 

16.5 

FUEL OIL 
F.O, To t a l i z e r -S t a r t 
S t a r t Test 
F,D. Totalizer-End 
End Test 
F.O. Diff, 

EQUIPMENT STATUS 
Boiler Blowdown-Open 
Supplying Stn Aux Stm 
Circulating Pumps 

FUEL OIL ANALYSIS 
F.O. Temp, ffi Heater 
F.O. Temp, ffi Burner Dec)c 
Sulfur. Wt. 1 
API Gravity a 60 "F. 
Higher Heating Value 

Lbs/Hr. 
Time 
Lba/Hr, 
Time 
Lbs/Hr, 

84617721 
0600 

64 619919 
0700 
2198 

84621586 
0735 

S46245d0 
0835 
2994 

84626665 
0910 

64630418 
1010 
3753 

84631779 
1030 

64635941 
1130 
4162 

84637081 
1145 

84641689 
1245 
4608 

* 
Yes/No 
Number 

0 
No 
2 

0 
No 
2 

0 
No 
2 

0 
No 
2 

0 
No 
2 

*F 
•F 

API 
BTU/Gal 

228 

1 ,71 
11-4 

150,667 

225 220 

TEST BY; OJ^Z^ l 
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CALCULATIONS FOR HEAT RATE CURVE 
by; Rodney Jung 

KPP UNIT NO. 1 Fuel Oil Tested: 11-27-01 
DATE: 11-26-01 Tested by: E.Wong 

DATA: 
GENERATED [MW) 2,6 3.6 4,6 5.0 5.6 
HEAT RATE(BTU/MW)G 15,545 15,2 92 15,002 15,3 06 15,130 
HEAT RATE(BTU/MW)N 17,126 16,483 15,937 16,214 15.897 
NUMBER OF TESTS 5 
PRICE OF FUEL/BBL 526,3348 act-
H.H,V, [BTU/GAL) 150,667 act. 

A, 0, C CONSTANTS: 
GROSS A- 16,985.42 NET A- 19,985.46 

B- (753.4721 B- (1,434.988) 
C- 76.8483 C- 127,9118 

PREDICTED VALUES: 
GENERATED (MW) 2.0 2.2 2.5 2.7 3.0 3,2 3.5 3.7 4.0 4.2 
HEAT RATE(BTU/WW)G 15,786 15,700 15,582 15.511 15,417 15,361 15,290 15,250 15,201 15,176 
HEAT RATE[BTU/WW)N 17,627 17,44 8 17.197 17,04 3 16,832 16,703 16,53 0 16,4 27 16,292 16,215 
GROSS (MBTU) 31.572 34.53 9 38.955 41,880 46,250 4 9.156 53.514 56,4 24 6 0,804 6 3.741 
NET (MBTU) 35.254 38.3 85 4 2.994 4 6,017 50,4 95 53.451 57.855 60.780 65.168 6 8.102 
COST/KWH SO.0657 50.0653 50,064 8 50.0646 SO,0642 SO.0639 50.06 36 50.063 5 SO.0633 50,0632 
G/KWH 390-03 387,90 384.99 38 3.24 380.91 379.54 377.77 376.78 3 75.58 374.97 
G/PS-H 284.15 2 82.60 280.4 8 27 9.2 0 277.50 276.50 275.21 274.4 9 27 3.62 273.18 

PREDICTED VALUES (CONT.): 
GENERATED (KW) 
HEAT RATE(BTU/MW!G 
HEAT RATE(BTU/MW1N 
GROSS (MBTU) 
NET [MBTUl 
COST/KWH 
G/KWH 
G/PS-H 

4.5 
15.151 
16.118 
68.179 
72,532 
50,0631 
374,34 
272,72 

4,7 
15,142 
16.067 
71.166 
75,513 

SO.0630 
374,11 
272,55 

5,0 
15,139 
16,008 
75.696 
80.042 

SO.0630 
374,05 
272,51 

5.2 
15,145 
15,982 
78.756 
83.108 

50.0630 
374.20 
272.62 

5,6 
15,176 
15,961 
84.985 
89.381 

50.0632 
374.96 
273.17 

5,8 
15,200 
15,965 
88.163 
92,600 

50,0633 
375.56 
273.61 

6.0 
15,231 
15,980 
91.387 
95.882 

50.0634 
376,32 
274.16 

6.1 
15,249 
15,992 
93.018 
97.54 9 

50.0635 
376,76 
274,48 
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MAUI ELECTRIC CO.. LTD. 

KAHULUI POWER PUiNT 

HEAT RATE TEST DATA 

KAUI ELECTRIC COMPANY. INC, 

KPP UNIT NO, 1 

DATE; 09-06-01 

Gross Load (Kl-2) , 

Actual Test Load 

BOILER-TURBINE 

Ambient Air Temp 

Gas Entering A - H , 

Gas Leaving A,H. 

Air Entering A.H, 

Air Leaving A,H. 

Circ. Water Inlet 

Circ. Water Outlet 

Condenser Vacuum 

Barometric Pressure 

Excess 02 

Feedwater F I Q W (XlOOOl 

Steam Flow [XlOOOl 

Throttle Stm, Press, 

Feedwater to Blr. 

KWH 

KWH 

•F. 

-F. 

-F. 

•F. 

•F. 

-F. 

ig-

!g. 

t 

Lb/Hr 

Lb/Hr 

PSIG 

•F. 

2,500 
2,500 

3,500 
3,500 

4,500 
4,000 

5,600 
4,500 

6, 100 
5,000 

102 
350 

315 
86 

319 
73,0 
83.0 

28.80 
3 0.08 
2.50 

36 
31 
88 

690 

102 
375 

332 
87 

319 
73.0 
87.0 

28,50 
30.09 
1.00 

50 
44 
131 
730 

103 
390 

340 
88 

320 
73.0 
88.0 

28.40 
30.10 
0.95 

55 
50 
150 
750 

102 
4 00 

355 
88 

321 
73.0 
90.0 

28.30 
30.08 
0.80 

62 
56 
175 
755 

101 
415 
367 
89 

330 
73.0 
92.0 

28.10 
30.05 
0.60 

68 
62 

195 
760 

GENERATOR 
Generator Integrator, Start 
Generator Integrator, Stop 
(Senerator Integrator, Dift. MWH 
(Senerator Volts V. 

Generator Amps A. 
Generator VAfis MVAR 

2351,9 
2354,4 

2,5 
11,700 

143 
1,8 

2356,6 
2360.1 

3.5 
11,700 

199 
2,1 

2362.4 
2366.4 

4.0 
11,700 

238 
2,8 

2370.2 
2374.8 

4,6 
11,800 

271 
3.2 

2376,6 
2381.6 

5.0 
11,800 

280 
3,0 

Kahului Power Plant 

Subject: Heat Rate Testing 
DATE: 09-06-01 
KPP UNIT NO, 1 

F,O. Temp, •F. 
F,0, Temp. (Corr,1 
F,0. Usage (Lbs./Hr.1 
Test Time [Hoursi 
Specific Gravity a F.O.Temp 
F.O. Used (Gals.l 
PT RATIO 
KW (Gen.1 
KW (Aux.l 
BTU/gal (Approx.1 
BTU/gal (Test Labi 

HEAT RATE (APPROX.1 
HEAT RATE (APPROX.)N 
HEAT RATE (A(rrUAL| -G 
HEAT RATE (ACTUAL!-N 

FUEL CORRECTION: 

2,5 
232 

0.94025 
2135.0 

1 

260.0 
1,000 
2,500 

260 
151,000 
148,714 

T E S T 
3,5 
231 

0.94 06 
2995,0 

1 

364.7 
1,000 
3, 500 

260 
151,000 
148,714 

L O A D S - M W 
4.0 4.5 
230 

0.94095 
3316,0 

1 

403,8 
1,000 
4,000 

260 
151,000 
148,714 

230 
0.94095 
3827.0 

1 

466,0 
1,000 
4,600 

260 
151.000 
148.714 

5.0 
228 

0.94165 
4209.0 

1 

512-S 
1,000 
5,000 

270 
151,000 
148,714 

15,703 
17,526 
15,465 
17,261 

15.735 
16,997 
15,496 
16.740 

15,24 3 
16,303 
15.013 
16.056 

15,298 
16,214 
15,066 
15,969 

15,479 
16,362 
15,244 
16,115 

AUX, TRANSFORMER 
Aux. FMH Mtr. Start (XlOO) KWH 
flux. KWH Mtr. End (XlOOl KWH 
flux. Load Indicator MW 
Aux. Volts V, 
Aux. Amps A, 

5920.7 
5 92 3.3 

2,50 

16,0 

5925.1 
5927-7 

2.50 

16.0 

5929,3 
5931,9 

2.50 

16.0 

5934 .2 
5936,8 

2,50 

16.1 

5937.9 
5940,6 

2,50 

16.4 

FUEL OIL 

F.O, Totalizer-Start 
Start Test 
F.O. Totalizer-End 
End Test 
F.O. Diff. 

EQUIPMENT STATUS 
B o i l e r BlowdC)wn-Open 
S u p p l y i n g S t n Aux Stm 
C i r c u l a t i n g Sumps 

FUEL OIL ANALYSIS 
F .O . Temp, 9 H e a t e r 
F .O . Temp, ffi B u r n e r 13ec)c 
S u l f u r , Wt. S 
API G r a v i t y 4 60 * F . 
H i g h e r H e a t i i i g V a l u e 

Lbs/Hr. 
Time 
Lbs/Hr, 
Time 
Lbs/Hr, 

82004234 
0601 

82006369 
0701 
2135 

82008250 
0740 

82011245 
0840 
2995 

82013199 
0915 

82016515 
1015 
3316 

82019693 
1105 

82023520 
1205 
3827 

82025097 
1228 

82029306 
1328 
4209 

Yes/No 
NumJber 

0 
Yes 
2 

0 
Yes 
2 

0 
Yes 
2 

0 
Yes 
2 

0 
Yes 
2 

•F 
•F 

API 
BTU/Ga1 

232 

1.83 
14,9 

148,714 

231 230 230 

TEST BY: J.K^ali innhnmnku 
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CflLCUI,ATIONS FOR HEAT RATE CURVE 
b y : Rodney J u n g 

KPP UMiT NO. 1 Fue l O i l T e s t e d : 0 9 - 1 0 - 0 1 
DATE; 0 9 - 0 6 - 0 1 T e s t e d b y ; E.Wong 

DATA: 
GENERATED (MW) 
HEflT PjiTE(BTU/MW)G 
HEAT R A T E ( B T U / M W ) N 

NUMBER OF TESTS 
PRICE OF FUEL/BBL 
H,H,V. (BTU/GAL) 

A. B, C CONSTANTS: 
GROSS A-

PREDICTED VALUES: 
GENERATED [MW| 
HEAT P.ATE(BTU/MW)G 
HEAT P A T E ( B T U / M W 1 N 

GROSS (MBTUl 
NET (MBTU) 
COST/KWH 
G/KWH 
G/PS-H 

PREDICTED VALUES (CONT.l; 
GENERATED (MW) 4 . 5 4 , 7 5 . 0 5 , 2 5 .6 5 , 8 6 . 0 6 . 1 
HEAT R A T E ( B T U / M W ! G 1 5 , 1 5 7 15 ,152 1 5 , 1 5 5 1 5 , 1 6 4 1 5 , 1 9 8 1 5 , 2 24 15 .256 1 5 , 2 74 
HEAT RATE(BTU/MW)N 1 6 , 0 8 2 16 ,04 6 1 6 , 0 2 0 1 6 , 0 2 3 1 6 , 0 7 5 1 6 , 1 2 5 1 6 , 1 9 1 1 6 , 2 2 9 
GROSS [MBTUl 6 8 , 2 0 5 7 1 . 2 1 2 7 5 . 7 7 3 7 8 . 8 5 1 8 5 . 1 1 2 8 8 , 3 0 2 91 .536 9 3 , 1 7 1 
NET (KBTUl 7 2 , 3 70 7 5 . 4 1 4 8 0 . 1 0 0 8 3 . 3 1 8 9 0 . 0 2 2 9 3 , 5 2 6 97 .145 9 9 , 0 0 0 
COST/KWH 50 ,0616 5 0 . 0 6 1 6 5 0 , 0 6 1 6 5 0 , 0 6 1 7 SO.0618 SO.0619 SO.0620 5 0 . 0 6 2 1 
G/KWH 374 .4 8 3 7 4 . 3 6 3 7 4 . 4 3 3 7 4 , 6 5 3 7 5 . 5 2 3 7 6 , 1 6 376 ,94 3 7 7 , 3 8 
G/PS-H 2 7 2 . 8 2 2 7 2 . 7 3 2 7 2 . 7 8 2 7 2 , 9 4 2 7 3 . 5 7 2 7 4 , 0 4 2 7 4 . 6 1 2 7 4 , 9 3 

2 , 5 
1 5 , 4 6 5 
1 7 , 2 6 1 

5 
5 2 5 , 4 0 0 8 

148 ,714 

1 6 , 7 5 9 , 5 4 
[673 .0271 
7 0 , 4 0 5 3 

2 , 0 
1 5 , 6 9 5 
1 7 , 8 6 8 
3 1 , 3 9 0 
3 5 , 7 3 6 

5 0 , 0 6 3 8 
3 8 7 . 7 9 
2 8 2 . 5 1 

3 .5 
1 5 , 4 9 6 
1 6 , 7 4 0 

a c t . 
a c t . 

2 . 2 
1 5 , 6 2 0 
1 7 , 6 3 5 
3 4 . 3 6 3 
3 8 . 7 9 6 

5 0 . 0 6 3 5 
3 8 5 . 9 2 
2 8 1 . 1 5 

4 - 0 
1 5 , 0 1 3 
1 6 , 0 5 6 

NET A-
B-
C-

2 . 5 
1 5 , 5 1 7 
1 7 , 3 1 4 
3 8 . 7 9 3 
4 3 . 2 8 5 

5 0 . 0 6 3 1 
3 8 3 . 3 9 
2 7 9 . 3 1 

4 . 6 
1 5 , 0 6 6 
1 5 , 9 6 9 

2 1 , 0 6 6 . 6 4 
( 1 , 9 9 2 , 6 6 4 1 

1 9 6 . 6 6 9 2 

2 , 7 
1 5 , 4 5 6 
1 7 , 1 2 0 
4 1 . 7 3 0 
4 6 . 2 2 4 

5 0 , 0 6 2 9 
3 8 1 . 8 7 
2 7 8 , 2 0 

5 ,0 
1 5 , 2 4 4 
1 6 , 1 1 5 

3 . 0 
15 ,374 
1 6 , 8 5 9 
4 6 . 1 2 2 
5 0 . 5 7 6 

SO.0625 
3 7 9 . 8 6 
2 7 6 . 7 3 

3 . 2 
1 5 , 3 2 7 
1 6 , 7 0 4 
4 9 ,04 6 
5 3 , 4 5 3 

5 0 , 0 6 2 3 
3 7 8 . 6 9 
2 7 5 . 8 8 

3 .5 
15 ,266 
1 6 . 5 0 2 
53 .432 
5 7 , 7 5 5 

50 -0621 
3 7 7 , 1 9 
2 7 4 . 8 0 

3 , 7 
1 5 . 2 3 3 
1 6 . 3 8 6 
5 6 . 3 6 3 
6 0 . 6 2 9 

5 0 . 0 6 1 9 
3 7 6 , 3 7 
2 7 4 . 2 0 

4 . 0 
1 5 , 1 9 4 
1 6 , 2 4 3 
6 0 . 7 7 6 
6 4 . 9 7 1 

5 0 , 0 6 1 8 
3 7 5 . 4 0 
2 7 3 , 4 9 

4 . 2 
1 5 . 1 7 5 
1 6 , 1 6 7 
6 3 , 7 3 4 
6 7 , 9 0 0 

5 0 . 0 6 1 7 
3 7 4 . 9 3 
2 7 3 . 1 5 
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MAUI ELECTRIC CO., LTD, 

KAHULUI POWER PLANT 

HEAT RATE TEST DATA 

MAUI ELECTRIC COMPANY, INC, 

KPP UNIT NO. 1 

DATE; 06-15-01 

G r o s s Load (Kl-21 — > 

A c t u a l T e s t Load 

BOILER-TURBINE 

Ambient Air Temp 

Gas Entering A.H. 

Gas Leaving A.H. 

Air Entering A.H, 

Air Leaving A.H. 

Circ. Water Inlet 

Circ. Water Outlet 

Condenser Vacuum 

Barometric Pressure 

Excess 02 

Feedwater Flow (XIOOO) 

Steam Flow (XlOOOl 

Throttle Stm, Press, 

Feedwater to Blr, 

GENERATOR 

Generator Integrator, Start 

Generator Integrator, Stop 

Generator Integrator, Diff, 

Generator Volts 

Generator Amps 

Generator VARS 

AUX, TRANSFORMER 

Aux. KWH Mtr, Start (XlOOl 

Aux. ICWH Ktr, End (XlOO) 

flux. Load Indicator 

Aux, Volts 

Aux, Amps 

KWH 

KWH 

2.500 

2.500 

3,500 

3,600 

4,500 1 5.600 

4,000 1 4.500 

6,100 

5,000 

•F. 

•g-

ig. 
% 

Lb/Hr 
Lb/Hr 
PSIG 
• F . 

MWH 

V . 

A . 

MVAR 

KWH 

KWH 

MW 

V . 

A . 

85 

370 

337 

85 

325 

82.4 

28.20 

30.09 

2,95 

39 

35 

400 

262 

85 

375 

334 

85 

325 

85,1 

27, BO 

30,10 

2,10 

52 

47 

400 

300 

87 

378 

345 

87 

330 

86,3 

27,30 

30,10 

2.05 

50 

58 

400 

310 

87 

385 

360 

87 

332 

87,5 

27.00 

30.10 

1-86 

64 

60 

400 

312 

88 

400 

371 

SB 

339 

89.1 

26.70 

30,10 

1.60 

71 

67 

400 

318 

5143.2 

5145.8 

2.6 

11,300 

153 

1-8 

5147,7 

5151,2 

3.5 

11,400 

210 

2,5 

5153.0 

5157.1 

4,1 

11.3 00 

24 5 

3,0 

5158.0 

5162.6 

4 ,6 

11,4 00 

280 

3,5 

5163,6 

5168,6 

5,0 

11,500 

295 

3,2 

1297.7 

1299,4 

0.30 

17,0 

1302,2 

1305.4 

0.29 

16.0 

1306.5 

1309,6 

0,29 

16.0 

1310.2 

1313.2 

0.30 

17.0 

1313.9 

1317-0 

0,30 

18.0 

K a h u l u i Power P l a n t 

S u b j e c t ; Heat R a t e T e s t i n g 
DATE: 0 6 - 1 5 - 0 1 
KPP UNIT NO. 1 

F .O . Temp - * F . 
F.O, Temp. ( C o r r . ) 

F.O, Usage ( L b s . / H r . l 
T e s t Time [Hoursi 

S p e c i f i c G r a v i t y a F.O.Temp 
F .O . Used ( G a l s . ) 
PT RATIO 

KW (Gen. ) 

KW (Aux.) 

BTU/gal (Approx , ) 

BTU/gal ( T e s t Labi 

HEAT RATE (APPROX.) 

HEATRATE (APPROX.)N 

HEAT RATE (ACTUAL!-G 

HEAT RATE (flCTUALl-N 

FUEL IXIHRECTION: 

2,5 

227 

0,942 

2598.0 

1 

316-4 

1,000 

2,600 

170 

151,000 

149,833 

T E S T 

3.6 

226 

0.94235 

3287.0 

1 

400,3 

1,000 

3,500 

320 

151,000 

149,833 

L O A D S - M W 

4.0 4,5 

225 

0.9427 

3718.0 

1 

452.6 

1,000 

4,100 

310 

151,000 

149,833 

325 

0.9427 

4081.0 

1 

4 97,0 

1.000 

4,600 

300 

151,000 

149,8^3 

5.0 

224 

0.94305 

4491.0 

1 

546,9 

1,000 

5,000 

310 

151,000 

149,833 

18,374 

19,659 

18,232 

19,507 

17,269 

19,006 

17,135 

18,860 

16,675 

18,038 

16,546 

17,899 

16,313 

17,451 

16,1S7 

17,316 

16,516 

17,608 

16,388 

17,471 

FUEL OIL 

F.O, Totalizer-Start 

Start Test 

F.O. Totalizer-End 

End Test 

F.O. Diff. 

EQUIPMENT STATUS 

Boiler Blowdown-Open 

Supplying Stn Aux Stm 

Circulating Pumps 

FUEL OIL ANALYSIS 

F.O. Temp. 9 Heater 

F.O, Temp. S Burner DecIt 

Sulfur. Wt, % 

API Gravity ffi 60 -F, 

Higher Heating Value 

Lbs/Hr, 

Time 

Lbs/Hr, 

Time 

Lbs/Hr, 

75666752 

0731 

75669350 

08 31 

2598 

75671052 

0904 

75674339 

1004 

3287 

75675971 

1031 

75679689 

1131 

3718 

75680574 

1144 

75684655 

1244 

4081 

75685565 

1256 

75690056 

1356 

4491 

1 

Yes/No 

Number 

No 

No 

2 

No 

No 

2 

No 

No 

2 

No 

No 

2 

No 

No 

2 

•F 

*F 

API 

BTU/Gal 

227 

1.59 

11.4 

149,833 

226 225 

TEST BY; Glen A. Grfl 
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CALCULATIONS FOR HEAT RATE CURVE 
by: Rodney Jung 

KPP UNIT NO, 1 
DATE; 06-15-01 

F u e l O i l T e s t e d : 0 6 - 2 0 - 0 1 
T e s t e d by : K.Yolcoyama 

DATA: 
GENERATED (MW) 
HEAT RATE(BTU/MW1G 
HEAT RATE(BTU/MW1N 
NUMBER OF TESTS 
PRICE OF FUEL/BBL 
H.H.V, (8TU/GAL! 

A. B. C CONSTANTS: 
GROSS 

PREDICTED VALUES: 
GENERATED [MWI 
HEAT RATE[BTU/KW1G 
HEAT RATE{BTU/KW1N 
GROSS (HBTUI 
NET (MBTUl 
COST/KWH 
G/KWH 
G/PS-H 

A-
B-
C 

2.6 
18.232 
19,507 

5 
525,2211 
149,833 

25,049.35 
(3,540.8971 
358.0257 

2.0 
19,400 
20,347 
38.799 
4 0.6 94 
SO,0777 
479,32 
349.19 

3,5 
17,135 
18,860 

act. 
act. 

2,2 
18.992 
20.087 
41.763 
44.191 

50,0761 
469.25 
341.86 

4.1 
16,546 
17,899 

NET A-
B-
C-

2,5 
18,435 
19,711 
46.087 
49.277 

50.0739 
455,48 
331.83 

4,6 
16.187 
17.316 

23,390.65 
(1.721.532) 

99,8615 

2.7 
18,099 
19,471 
48,867 
52,570 

SO,0725 
447.18 
325.78 

5.0 
16,388 
17,471 

3,0 
17,649 
19.125 
52.94 7 
57.374 

50.0707 
436.06 
317.68 

3.2 
17,385 
18,904 
55.631 
60.494 
50.0697 
429.53 
312.92 

3,5 
17,04 2 
18,589 
59,64 7 
65,060 

SO.0683 
421.07 
306.76 

3.7 
16,849 
18,388 
6 2 . 3 4 3 
68.036 
50,0675 
416,31 
303.29 

4.0 
16,614 
18,102 
66,457 
72.409 
50,0666 
410.49 
299.06 

4.2 
16.493 
17,922 
69,271 
75,271 
50,0661 
407.SO 
296.88 

PREDICTED VALUES (CONT,): 
GENERATED (MW) 
HEAT RATE(BTU/MW)G 
HEAT RATE[BTU/MW)N 
GROSS (MBTU) 
NET (MBTU) 
COST/KWH 
G/KWH 
G/PS-H 

4 ,5 
16,365 
17,666 
7 3.64 4 
79.497 

50.0656 
904.35 
294.58 

4.7 
16,316 
17,505 
76.685 
82,275 

50.0654 
403.12 
293.69 

5.0 
16,296 
17.280 
81,478 
86,398 

50,0653 
4 02.62 
293.32 

5,2 
16,318 
17,139 
84.852 
89.123 

SO.0654 
4 03.17 
293,72 

5.6 
16,448 
16,882 
92.109 
94.538 

50.0659 
406.39 
296.06 

5,8 
16.556 
16.765 
96,026 
97,238 

$ 0 . 0 6 6 4 
4 09.06 
298.01 

6.0 
16,693 
16,656 

100.157 
99.939 

50.0669 
412.44 
300,47 

6,1 
16,772 
16,605 

102,309 
101,291 
S0.0S72 
414.33 
301.90 
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MAUI ELECTRIC CO. . LTD, 
KAHULUI POWER PLANT 
HEAT RATE TEST DATA 

MAUI ELECTRIC COMPANY, INC. 

KPP UNIT NO, 1 
DATE; 0 1 - 0 5 - 0 1 

G r o s s Load (Kl -2 ) > 
A c t u a l T e s t Load 

BOILER-TURBINE 
Ambient A i r Temp 
Gas E n t e r i n g A,H. 
Gas L e a v i n g ^ , H . 
A i r E n t e r i n g A.H. 
A i r L e a v i n g h . H . 
C i r c . Water I n l e t 
C i r c . Water ( J u t l e t 
C o n d e n s e r Vatuum 
B a r o m e t r i c P r e s s u r e 
E x c e s s 02 
F e e d w a t e r Fl<jw (XlOOOl 
S team Flow [J[10001 
T h r o t t l e Stm. P r e s s , 
F e e d w a t e r t o B l r . 

KWH 

KWH 

• F . 

• F . 
• F . 

• F -

• F . 

' F . 
• F . 

i g -
I g . 

\ 
Lb/Hr 
Lb/Hr 
PSIG 
• F , 

2 . 5 0 0 
2 . 4 0 0 

3 ,500 
3 ,500 

4 , 5 0 0 
4 , 1 0 0 

5 , 6 0 0 
4 , 6 0 0 

6 , 1 0 0 
5 , 1 0 0 

8 6 

3 7 8 
3 1 0 

8 6 

3 3 8 

7 2 , 0 
8 2 . 0 

2 8 . 5 0 
3 0 . 0 9 

3 . 6 0 
3 5 

3 2 

3 9 0 

6 9 2 

8 9 

3 7 8 

3 2 5 

8 9 

3 3 5 

7 2 , 0 
8 5 . 0 

2 8 , 2 0 
3 0 , 1 0 

2 , 5 0 
4 9 

4 6 

3 9 0 

7 3 0 

9 1 

3 8 0 

34 0 
9 1 

3 3 5 

7 2 . 0 
8 7 , 0 

2 8 . 0 0 
3 0 . 1 0 

2 . 1 0 
5 6 

5 3 
3 9 0 

7 3 0 

9 5 
3 8 2 

3 5 2 
9 5 

3 3 8 

7 3 . 0 
8 9 , 0 

2 7 . 7 0 
3 0 , 0 9 

2 , 0 0 
6 4 

6 0 

3 9 0 

7 4 0 

94 

3 8 5 

3 6 2 

94 

3 4 0 
7 3 , 0 
9 0 . 0 

2 7 . 5 0 
3 0 , 0 5 

1 ,90 
7 0 . 5 

6 6 

3 9 0 

7 5 5 

GENERATOR 
G e n e r a t o r I n t e g r a t o r , S t a r t 
G e n e r a t o r I n t e g r a t o r , S t o p 
G e n e r a t o r i n t e g r a t o r , D i f f . MWH 
G e n e r a t o r V o l t s V, 
G e n e r a t o r Amtjs A. 
G e n e r a t o r VAi?s MVAR 

6 4 9 1 . 7 
64 9 4 . 1 

2 . 4 

1 1 , 4 0 0 
1 3 9 

1 . 5 

6 4 9 6 . 3 
6 4 9 9 . 9 

3 . 6 
1 1 , 4 0 0 

1 9 2 

2 . 0 

6 5 0 4 . 6 
6 5 0 8 . 7 

4 . 1 

1 1 , 5 0 0 
2 5 0 

3 . 0 

6 5 1 1 , 0 
6 5 1 5 . 6 

4 . 6 

1 1 . 4 0 0 
2 6 8 

3 , 0 

6 5 1 6 , 9 
6 5 2 2 , 0 

5 . 1 
1 1 , 4 0 0 

2 8 2 

3 . 0 

K a h u l u i Power P l a n t 

S u b j e c t : Hea t R a t e T e s t i n g 
DATE: 0 1 - 0 5 - 0 1 
KPP UNIT NO. 1 

F.O. Temp. ' F . 
F .O. Temp, ( C o r r . l 
F , 0 , Usage ( L b s . / H r . ) 
T e s t Time (Hours) 
S p e c i f i c G r a v i t y ffi F.O.Temp 
F.O, Used ( G a l a . ) 
PT RATIO 
KW (Gen. ) 
ICW (Aux. 1 
BTU/gal (Approx . ) 
BTU/gal [ T e s t Lab) 

HEAT RATE (flPPROX.) 
HEflT RATE [APPROX.)N 
HEflT RATE [A(rrUALl -G 
HEAT RATE (ACTUAL!-N 

FUEL CORRECTION: 

2 . 4 

1 3 1 
0 , 9 7 5 6 

2 0 7 3 , 0 
1 

2 5 2 , 4 
1 ,000 
2 , 4 0 0 

2 5 0 

1 5 1 . 0 0 0 
1 5 0 . 1 4 3 

T E S T 
3 . 5 

1 3 0 
0 . 9 7 5 9 5 
3 0 0 5 , 0 

1 

3 6 5 . 9 
1 .000 
3 , 6 0 0 

2 5 0 

1 5 1 . 0 0 0 
I S O , 1 4 3 

L 0 fl D E 
4 , 1 

1 2 8 

0 . 9 7 6 6 5 
3 4 5 3 . 0 

1 

4 2 0 . 5 
1 .000 
4 , 100 

2 6 0 
1 5 1 , 0 0 0 
1 5 0 , 1 4 3 

- M W 
4 , 6 

1 2 8 

0 .97665 
3 8 7 0 . 0 

1 

4 7 1 . 3 
1,000 
4 , 6 0 0 

2 6 0 

1 5 1 , 0 0 0 
1 5 0 , 1 4 3 

5 . 1 

1 2 7 
0 , 9 7 7 

4 2 8 5 , 0 
1 

5 2 1 , 8 
1 ,000 
5 , 1 0 0 

2 6 0 
1 5 1 , 0 0 0 
1 5 0 , 1 4 3 

1 5 , 8 8 2 
1 7 , 7 2 9 
1 5 , 7 9 2 
1 7 , 6 2 9 

1 5 , 3 4 9 
1 6 , 4 9 4 
1 5 , 2 6 2 
1 6 , 4 0 0 

1 5 , 4 8 6 
1 6 , 5 3 5 
1 5 , 3 9 8 
1 6 , 4 4 1 

1 5 , 4 7 0 
1 6 , 3 9 6 
1 5 , 3 8 2 
1 6 , 3 0 3 

1 5 . 4 4 9 
1 6 . 2 7 9 
1 5 . 3 6 J 
1 6 , 1 8 7 

AUX. TRANSFORMER 
A u x . )CWH M t r . S t a r t (XlOOl KWH 
A u x . KWH K t r . E n d (XlOO) KWH 
Aux. Load i n i i i c a t o r MW 
Aux. V o l t s V. 
Aux. Amps A. 

6 9 5 . 2 
6 9 7 , 7 

0 . 2 6 

1 5 , 5 

6 9 9 , 4 
7 0 1 . 9 

0 ,26 

1 5 , 5 

7 0 4 . 9 
7 0 7 . 5 

0 ,26 

1 5 . 8 

7 0 8 . 8 
7 1 1 . 4 

0 , 2 6 

1 6 - 0 

7 1 2 . 1 
7 1 4 . 7 

0 , 2 6 

1 6 . 0 

FUEL OIL 
F . O . T o t a l i z e r - S t a r t 
S t a r t T e s t 
F.O. Totalizer-End 
End Test 
F.O, Diff. 

EQUIPMENT STATUS 
B o i l e r BlowdQwn-Open 
S u p p l y i n g S t h Aux Stm 
C i r c u l a t i n g Pumps 

FUEL OIL ANALYSIS 
F . O . Temp, a H e a t e r 
F . O . Temp, ffi B u r n e r Declt 
S u l f u r , Wt. \ 
API G r a v i t y » 60 - F . 
H i g h e r H e a t i n g v a l u e 

L b s / H r , 
Time 
L b s / H r . 
Time 
L b s / H r . 

59830428 
0630 

59832501 
0730 
2073 

59834355 
0810 

59837360 
0910 
3005 

59841262 
102 0 

59844715 
1120 
3453 

59846620 
1150 

59850490 
1250 
3870 

59851570 
1305 

59855855 
1405 
4285 

* 
Yes/No 
Number 

N o 

Y e s 

2 

0 

Y e s 
2 

0 

Y e s 

2 

0 

Y e s 

2 

0 

Y e s 
2 

* F 
• F 

A P I 

BTU/Gal 

1 3 1 

2 2 2 
1.87 

1 1 , 6 
1 5 0 , 1 4 3 

1 3 0 
2 2 0 

1 2 8 
2 1 8 

1 2 8 

2 1 8 

TEST BY: Raymnnd J . Rosn 

1 2 7 

2 1 8 
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CALCULATIONS FOR HEAT RATE CURVE 
by; Rodney Jung 

ICPP UNIT NO. 1 F u e l O i l T e s t e d : 0 1 - 0 8 - 0 1 
O A T E : 0 1 - 0 5 - 0 1 T e s t e d by ; K.Yolioyama 

DATA: 
GENERATED (KW) 
HEAT RATE(BTU/KW)G 
MEAT RATS(BTU/KW)N 
NUMBER OF TESTS 
PRICE OF FUEL/BBL 
H.H.V. (BTU/GAL! 

A, B, C CONSTANTS; 
GROSS A-

P R E D I C T E D VALUES; 
GENERATED (MW) 
HEAT RATE(BTU/MWIG 
HEAT RATE(BTU/MWIN 
GROSS [MBTUI 
N E T (KBTU) 
COST/KWH 
G/KWH 
G/PS-H 

2,4 
15,792 
17,629 

5 
531.6781 
150.143 

17,719.48 
1,130,167) 
132.7121 

2.0 
15.990 
18.107 
31,980 
36,215 

50,0803 
395.07 
287.82 

3.6 
15,262 
16,400 

act. 
act. 

2,2 
15,875 
17.844 
34.926 
39.256 

50.0798 
392.24 
285.76 

4.1 
15,398 
16,441 

NET A-
B-
C-

2.5 
15,724 
17,485 
39.309 
43.712 
50.0790 
388,49 
283.02 

4.6 
15,382 
16,303 

21,840,35 
(2,363.614) 
248.5812 

2,7 
15,635 
17.271 
42,216 
46,631 

50.0785 
386.31 
281.44 

5.1 
15,362 
16,187 

3.0 
15,523 
16,987 
46.570 
50,960 
50.0780 
383.54 
279,42 

3,2 
15,462 
16,822 
49,478 
53,831 
50,0777 
382,02 
278,31 

3.5 
IS,390 
16.613 
53,864 
58,145 

50.0773 
380.24 
277.01 

3.7 
15,355 
16,498 
56.812 
61,043 
SO.0771 
379.38 
276.38 

4.0 
15,322 
16,363 
61.289 
65.453 
SO.0770 
378,57 
275.80 

4.2 
15,314 
16,298 
64.318 
68.452 

50,0769 
378,37 
275,65 

P R E D I C T E D VALUES (CONT, 

GENERATED [MWI 

HEAT R A T E [ B T U / M W ) G 

HEAT R A T E [ B T U / M W ) N 

G R O S S (MBTU) 

MET [MBTUl 
COST/KWH 
G/KWH 
G/PS-H 

4.5 
15,321 
16,238 
68.945 
73.070 
50.0770 
378.55 
275.78 

4.7 
15,339 
16.223 
72,095 
76,246 

50.0771 
379.00 
276-11 

5.0 
15,386 
16,237 
76,932 
81.184 

SO.0773 
380.16 
276.96 

5,2 
15,431 
16,271 
80.242 
84.610 

50,0775 
381.26 
277.76 

5.6 
15,552 
16,400 
87,093 
91.838 

50,0781 
384.26 
279.94 

S.B 
15,629 
16,494 
90.648 
95.663 

50.0785 
386.15 
281,32 

6,0 
15,716 
16,608 
94.297 
99.646 

50.0789 
388,31 
282,89 

6.1 
15.764 
16,672 
96.158 

101.699 
50,0792 
389.48 
283.75 
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KAUI ELECTRIC CO., LTD. 
KAHULUI POWER PLANT 
HEAT RATE TEST DATA 

MAUI ELECTRIC COMPANY. INC. 

KPP UNIT NO. 2 

DATE: 08-01-06 

Gross Load [Kl-2) > 

Actual Test Load 

BOILER-TURBINE 

Ambient Air Temp 
Gas Entering A.H, 
Gas Leaving A,H, 
Air Entering A.H. 
Air Leaving A.H. 
Circ. Water Inlet 
Circ. Water Outlet 
Condenser Vacuum 
Barometric Pressure 
Excess 02 

Feedwater Flow (XIOOO) 
Steam Flow [XlOOOl 
Throttle Stm. Press, 
Feedwater to Blr. 

KWH 

ICWH 

H g , 

H g , 
\ 

L b / H r 
L b / H r 
P S I G 

2,500 
3,000 

3,500 
4,000 

4,500 
5,100 

5,600 
5,700 

6.1*̂ 0 

83 
500 
34 0 

83 
363 

74.0 

81-5 
29 

30.31 

0.91 

35 
37 

369 
315 

84 
535 
360 
84 

365 
74,0 

B3,9 

28,60 

30,33 

0,65 

46 
49 

389 
330 

86 
570 
390 
86 

385 
74,0 

87,1 

26,60 
30,34 

0.00 
60 
64 

3B9 
345 

90 
600 
410 
90 

405 
74,0 

89,0 

28-40 

30-33 

0-00 
69 
73 

390 
355 

GENERATOR 
G e n e r a t o r I n t e g r a t o r , S t a r t 
G e n e r a t o r I n t e g r a t o r , S t o p 
G e n e r a t o r I n t e g r a t o r , D i f f , KWH 
G e n e r a t o r V o l t s V, 
G e n e r a t o r Amps A, 
G e n e r a t o r VARS KVAR 

5139,5 

5142.5 

3.0 
11,500 

214 
l.B 

5144,4 

5148,4 

4,0 
11,500 

235 
2-3 

5152,7 

5157,8 

5,1 
11,500 

246 
2,3 

5161.6 
5167,3 

5,7 
11,500 

239 
1,8 

0,0 

K a h u l u i P o w e r P l a n t 

S u b j e c t : H e a t R a t e T e s t i n g 
DATE: O a - 0 1 - 0 6 
KPP UNIT NO, 2 

F , 0 . T e m p , ' F , 
F . O . T e m p , [ C o r r , ) 
F . O . u s a g e ( L b s . / H r . l 
T e s t T i m e ( H o u r s ) 
S p e c i f i c G r a v i t y ffi F - O . T e m p 
F . O . U s e d ( G a l s . l 
PT RATIO 
KW ( G e n . ) 
KW ( A u x , ) 

B T U / g a l ( A p p r o x . ) 

B T U / g a l ( T e s t L a b ) 

HEAT RATE [APPROX , ) 
HEAT RATE [APPROX,)N 

HEAT RATE (ACTUAL)-G 
HEAT RATE [ACTUAL)-N 

FUEL CORRECTION: 

3-0 
218 

0.94515 

2440-0 
1 

297,1 

1,000 

3,000 

220 
151,000 

149,310 

T E S T 

4.0 
222 

0-94375 
3260,0 

1 

397,0 

1,000 

4,000 

230 
151,000 

149,310 

L 0 A D £ 

5.1 

223 
0-9434 

4312-0 
1 

525.1 

1,000 

5,100 
230 

151,000 

149,310 

- M W 
5,7 

223 
0,9434 

4B60.0 

1 

591,8 

1,000 

5,700 

2 50 
151,000 

149,310 

0,0 
0 

1,02145 

0,0 
1 

0,0 
1,000 

0 
0 

151,000 

149,310 

14,955 

16,139 

14,786 

15,958 

14,986 

15,900 

14,816 

15,722 

15,547 

16,281 

15,373 

16,099 

15,678 
16,397 

15,502 
16,214 

«DlV/0! 

WDIV/O! 

ItDIV/O! 

ttDIV/0! 

AUX. TRANSFORMER 
A u x . KWH M t r . S t a r t 
A u x , KWH M t r , End (XlOO) 
A u x , L o a d I n d i c a t o r 
flux. V o l t s 
A u x , Amps 

KWH 

KWH 

MW 

6178.6 

6180.8 

0.22 
N/A 

13.5 

6181.9 
6184,2 

0,23 

N/A 
13,8 

61B6,3 

6188,6 

0,23 

N/A 
14,0 

6190,2 
6192,7 

0,25 

N/A 
14,3 

0,00 

FUEL O I L 
F . O , T o t a l i z e r - S t a r t 
S t a r t T e s t 
F . O , T o t a l i i e r - E n d 
E n d T e s t 
F . O , D i f f . 

Lbs/Hr. 
Time 

Lbs/Hr, 

Time 
Lbs/Hr. 

40086468-0 

0605 

40088908,0 

0705 

2440 

40090492-0 

0736 

40093752.0 

0836 

3260 

40097372.0 

0929 
40101684.0 

1029 
4312 

40104860.0 

1110 
401O9740-O 

1210 
4660 0 

EQUIPMENT STATUS 
Boiler Blowdown-Open I 

Supplying Stn flux Stm Yes/No 
Circulating Pumps Number 

FUEL OIL ANALYSIS 

F.O, Temp, ffi Heater 
F.O, Temp- a Burner Declt 
Sulfur, Wt, 1 
API Gravity ffi 60 'F, 
Higher Heating Value 

• F.O. Htr & atomizing steam. 

0 
No 
2 

0 
No 
2 

0 
No 
2 

0 
No 
2 

*F 
'F 

API 
BTU/Gal 

LO-1 Pump Off 
218 
232 

15-3 
149,310 

222 
224 

TEST BY: 

223 
227 

223 
227 
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CALCULATIONS FOR HEAT RATE CURVE 
by: Rodney Jung 

KPP UNIT NO. 2 
DATE: 08-01-06 

Fuel Oil Tested: 06-03-06 
Tested by: K-Nakamatau 

GENERATED (MWI 
HEAT RATE(BTU/MW)G 
HEAT RATE(BTU/KWIN 
NUMBER OF TESTS 
PRICE OF FUEL/BBL 
H.H.V. (BTU/GAL! 

A, B, C CONSTANTS: 
GROSS 

PREDICTED VALUES: 
GENERATED (MW)G 
HEAT RATE(BTU/MW1G 
GENERATED (MW)N 
HEAT RATE(BTU/MW1N 
GROSS (MBTU! 
NET (MBTUl 
COST/KWH 
G/KWH 
G/PS-H 

A. 
B* 
C^ 

PREDICTED VALUES [CONT, 
GENERATED [KW)G 
HEAT RATE[BTU/MW1G 
GENERATED [MHIN 
HEAT RATE(BTU/MW)N 
GROSS (MBTU) 
NET (MBTU) 
COST/KWH 
G/KWH 
G/PS-H 

3,0 
14,788 
15,958 

4 
S57,0714 
149.310 

15,458,58 
(509,881) 
92,4880 

3.0 
14,809 

1.8 
16.376 
29,616 
29,149 

50.1348 
365.69 
266,56 

: 
4,5 

15,037 
4,3 

15,842 
67.666 
67,647 
50,1368 
371.53 
270,67 

4.0 
14,818 
15.722 

act. 
act. 

2,2 
14,7B4 

2,0 
16,263 
32.526 
32.201 

SO.1346 
365.29 
266.12 

4.7 
15,105 

4.5 
15,882 
70,994 
70,994 
50,1375 
373,21 
271,89 

5,1 
15,373 
16,099 

NET A-
B-
C-

2.5 
14,762 

2.3 
16,117 
36.905 
36,746 
50,1343 
364,73 
265,71 

5.0 
15,321 

4,8 
15.965 
76-107 
76.152 
50,1385 
376.08 
273,98 

5,7 
15,502 
16,214 

18,176.31 
(1,205,3891 
152,6141 

2.7 
14,756 

2.5 
16,034 
39,842 
39,765 

50.1343 
364,59 
265,61 

5,2 
15,308 

5,0 
16.035 
79.602 
79.694 
SO.1393 
378.22 
275.55 

3.0 
14,761 

2,8 
15,934 
44.284 
44.296 
SO,1343 
364,71 
265.70 

5,6 
15,504 

5.4 
16,212 
66.821 
67.059 

50.1411 
383,06 
279,07 

3.2 
14,774 

3.0 
15,882 
47,277 
47,328 
50.1345 
365,03 
265,93 

5,8 
15,613 

5.6 
16,319 
90.553 
90.570 

50,1421 
385.75 
281.03 

3.5 
14,807 

3.3 
15,827 
51,824 
51,912 

50,1348 
365,84 
266,53 

6.0 
15,72 9 

5,B 
16,436 
94 ,373 
94.519 

50.1431 
388.62 
283,12 

3.7 
14.838 

3,5 
15,806 
54,901 
55.004 
SO-1350 
366.61 
267.09 

6.1 
15,790 

5.9 
16,502 
96.318 
96,538 

SO,1437 
390,13 
284.22 

4.0 
14,899 

3.6 
15.797 
59,595 
59.553 

SO.1356 
366.11 
26 6.16 

4.3 
14,94S 

4.0 
IS,806 
62,784 
62,749 

50,1360 
369.34 
269.07 
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MAUI ELECTRIC CO.. LTD. 
KAHULUI POWER PLANT 
HEAT RATE TEST DATA 

KAUI ELECTRIC COMPANY, INC. 

KPP UNIT KO. 2 

DATE: 05-04-06 

Gross Load (Kl-2) ---> 

Actual Test Load 

KWH 

KWH 

2,500 

2,400 

3,500 1 4,500 

4,000 1 4,600 

5,600 

5.400 

6,100 

Kahulu i Power P l a n t 

Subject: Heat Rate Testing 
DATE: 05-04-06 
KPP UNIT NO, 2 

BOILER-TURBINE 

Ambient Air Temp "F. 

Gas Entering R.H, * F . 

Gas Leaving A.H, 'F, 
Air Entering A.H, * F . 

Air Leaving A.H, 'F, 

Circ. Water Inlet "F, 

Circ, Water Outlet -F, 

Condenser vacuum Hg. 

Barometric Pressure Hg. 

Excess 02 % 
Feedwater Flow (Xloool Lb/Hr 

Steam Flow (XIOOO) Lb/Hr 

Throttle Stm- Press, PSIG 
Feedwater to Blr, "F, 

GENERATOR 

Generator Integrator, Start 
Generator integrator. Stop 
Generator Integrator. Diff- K W H 

Generator Volts V, 

Generator Amps A, 

Generator VARS WVAR 

86.57 

495 
285 
82 

410 
73,0 

60,0 

29.1 
30,36 

2.02 

28 
30 
366 
305 

88.4 

520 
313 
84 

420 
73,0 

84.4 
28,80 

30,37 

0,98 

47 
50 

388 
330 

91,1 
545 
332 
85 

430 
73,0 

86,1 
28,80 

30,37 

0,76 

55 
57 

388 
340 

94,1 

570 
3 50 

66 
440 

74,0 
BS,3 

28,60 

30,35 

0,82 
64 
67 

388 
34 7 

7880,2 

7682.6 

2,4 
11,500 

157 
2,0 

7887,4 

7891 ,5 

4.1 
11,500 

239 
2,5 

7894,6 

7899,2 
4,6 

11,500 

24 5 

2,5 

7902,1 

7907,5 
5,4 

11.500 

240 
2.1 

0-0 

F.O, Teirp, • F, 

F,0, Temp, (Corr,) 

F,0, Usage (Lbs./Hr,1 

Test Time (Hours) 

Specific Gravity ffi F,O.Temp 

F,0, Used (Gals.l 

PT RATIO 
KW (Gen,) 
KW (Aux,I 
BTU/gal (Approx.) 
BTU/gal (Teat Lab) 

HEAT RATE (APPROX,) 

HEAT RATE (APPROX,|N 

HEAT RATE (ACTUAL) -G 

HEAT RATE (AtTTUAL) -N 

FUEL CORRECTION: 

2-4 
250 

0,93395 

2032.0 
1 

247-4 

1,000 

2,400 

220 
151,000 
146,714 

T E S T 

4.0 

224 
0.94305 

3328.0 
1 

405,3 
1.000 

4,100 

230 
151,000 

146,714 

L O A D S 

4,6 

230 
0,94095 

3740,0 
1 

455,4 

1,000 

4,600 

230 
151,000 
146.714 

- M W 

5,4 

227 
0.94 2 

4384-0 

1 

533.9 

1,000 

5,400 

240 
151,000 

146,714 

0.0 
0 

1.02145 

0,0 
1 

0.0 
1,000 

0 
0 

151,000 

146,714 

15.568 

17.139 

15.126 

16.653 

14,925 

15,812 

14,502 

15,364 

14.950 

15.737 

14.526 
15,290 

14,928 

15,622 
14,504 

15,179 

BDIV/Ol 

BDIV/Of 

»DlV/0! 
ttDIV/0! 

AUX. TRANSFORMER 

Aux. KWH Mtr, Start 

Aux, KWH Mtr, End (XlOOl 

Aux, Load Indicator 

Aux, Volts 

Aux, Amps 

KWH 
)CWH 
MW 

1765,9 

1768.1 
0,22 

N/A 
13,8 

1771.1 

1773,4 

0,23 

N/A 
14.0 

1775,0 
1777,3 

0,23 

N/A 
14,1 

1778,6 

1781,0 

0,24 
N/A 

14,2 

0,00 

FUEL OIL 

F,0, Totalizer-Start 
Start Test 

F.O. Totalizer-End 

End Test 
F.O, Diff. 

Lbs/Hr, 

Time 
Lbs/Hr, 

Time 

Lbs/Hr, 

34091784.0 

0651 

34093616.0 

0751 
2032 

34097816,0 

0910 
34101144.0 

1010 
3328 

34103656,0 
1050 

34107396,0 

1150 

3740 

34109828.0 
1223 

34114212,0 

1300,00 
4384 0 

EQUIPMENT STATUS 
B o i l e r Blowdown-Open * 
S u p p l y i n g S t n Aux Stm Yes/No 
C i r c u l a t i n g Pumps Number 

FUEL OIL ANALYSIS 
F , 0 . Temp, ffi H e a t e r 
F , 0 , Temp- ffi B u r n e r Declc 
S u l f u r , Wt- 1 
API G r a v i t y ffi 60 ' F , 
H i g h e r H e a t i n g Va lue 

• F .O. H t r & a t o m i z i n g s t e a m . 

0 
No 
2 

0 
No 
2 

0 
No 
2 

0 
No 
2 

*F 
•F 

API 
BTU/Gal 

LO-1 Pumn Off 
250 
240 

15,1 

146,714 

224 
232 

TEST BY: 

230 
232 

227 
232 
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CALCULATIONS FOR HEAT RATE CURVE 
by: Rodney Jung 

KPP UNIT NO. 2 
DATE: 05-04-06 

DATA: 
GENERATED (MW) 
HEAT RATE(BTU/MW)G 
HEAT RATE(BTU/MW1N 
NUMBER OF TESTS 
PRICE OF FUEL/BBL 
H-H-V. (BTU/GALI 

A, B, C CONSTANTS; 
GROSS A> 

B -

C 

PREDICTED VALUES: 
GENERATED (MW)G 
HEAT RATE(BTU/KW)G 

GENERATED (MWJN 
HEAT RA T E ( B T U / K W ) N 

GROSS (MBTU) 
NET (MBTU) 
COST/KWH 
G/KWH 
G/PS-H 

PREDICTED VALUES (CONT.); 
GENERATED (KWIG 4.5 4,7 5.0 5.2 5,6 5,6 6.0 6,1 
HEAT RATE(BTU/MW1G 14,490 14,480 14,482 14,495 14,546 14,565 14,633 14,661 
GENERATED (MWIN 4-3 4.5 4.8 5,0 5,4 5.6 5.8 5.9 
HEAT RATE[BTU/MWIN 15.268 15,224 15,187 15.182 15,217 15,258 15.314 15,346 
GROSS (MBTUl 65,203 68.056 72.412 75,373 61.460 84-596 87,800 89.430 
NET [KBTUl 65,192 68.051 72,444 75,455 61.566 84.835 86,209 89.936 
COST/KWH 50.1342 50,1341 50,1341 50.1342 SO,1347 50,1351 50.1355 SO.1358 
G/KWH 3 58.00 357,77 3 57.62 358.13 359.41 360.37 361.55 362.23 
G/PS-H 260,81 260.64 260.6 6 260,91 261.84 262.54 263.40 263,89 

2 . 4 

15,126 
16 .653 

4 
557,0714 

146,714 

1 7 , 0 3 9 , 4 6 
(1 . 063 . 444 ) 

110 .4040 

2 . 0 
15,354 

1 , 8 

17 ,104 
30 .708 
30 .445 

SO.1422 
379-36 
276 .38 

Fuel 0 

4 . 1 

14,502 
15,364 

act. 
a c t . 

2 . 2 

15,234 
2 , 0 

16,869 
33 ,515 
3 3,4 00 

50 .1411 
376,40 
274,22 

l l T e s t e d : 
T e s t e d by : 

4 . 6 

14 ,526 
15 ,290 

NET A= 
B> 

C -

2 , 5 
15 ,071 

2 , 3 

16,54 5 
37 .677 
3 7 . 7 2 3 

50.1396 
372.36 
271 .28 

05 
r h 

10-06 

5 . 4 

14,504 
15 ,179 

2 0 , 2 9 5 , 3 1 

( , 9 7 6 . 4 6 4 ! 
191 .3790 

2 . 7 

14 ,973 
2 . 5 

16 ,349 
4 0 . 4 2 7 
40 .544 

SO,1387 
369-95 
269 .51 

3 . 0 

14 .843 
2 . 6 

16,082 
44 ,528 
44 ,709 

50 .1375 
366 ,73 
267 ,17 

3 . 3 

14 ,767 
3 . 0 

1 5 , 9 2 * 
47 ,254 
4 7 . 4 5 3 

50 .1368 
364 ,85 
26 5 ,61 

3 , 5 

14,670 
3 , 3 

15 ,715 
51.344 
51 .545 

SO.1359 
362 .45 
264 ,06 

3 - 7 

14.616 
3 . 5 

15 .595 
54 ,080 
54 ,270 

50 ,1354 
361 ,13 
263 ,09 

4 , 0 

14 ,552 
3 . 6 

15 ,443 
58 .209 
58 ,376 

50 .1348 
359 .55 
261 ,94 

4 . 3 
1 4 , 5 2 1 

4 , 0 
1 5 , 3 6 3 
6 0 . 9 8 6 
6 0 . 9 8 6 

50 .1345 
358 .77 
261 .37 
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MAUI ELECTRIC CO., LTD, 
KAHULUI POWER PLANT 
HEAT RATE TEST DATA 

MADI ELECTRIC COMPANY, INC, 

KPP UNIT NO, 2 
DATE; 02-13-06 

Gross Load (Kl-21 — > 
A c t u a l Tes t Load 

BOILER-TUSBINE 
Ambient A i r Temp 
Gas E n t e r i n g A.H. 
Gas Leaving A.H. 
A i r E n t e r i n g A-H. 
A i r Leaving A-H. 
C i r c . Water i n l e t 
C i r c , Water O u t l e t 
Condenser Vacuum 
B a r o m e t r i c P r e s s u r e 
Excess 02 
Feedwater Flow (xiooOl 
Steam Flow (XIOOO) 
T h r o t t l e Stm, P r e s s . 
Feedwater t o B l r . 

KWH 
KWH 

* F . 

* F . 
• F . 
• F , 
• F . 
• F . 
* F . 

H g . 
H g . 

% 
Lb/Hr 
Lb/Hr 
PSIG 
* F . 

2,500 
2 .500 

3.500 
3.400 

4 . 5 0 0 
4 . 0 0 0 

5 ,600 
5 ,000 

6.100 

65 ,6 
4 80 
2 90 

8 1 
4 1 0 

7 3 , 0 
68 ,6 

2 9 , 1 
3 0 . 4 1 
1.19 

3 4 
37 

3 6 6 
7 2 0 

65 ,2 
4 9 0 

3 0 0 
8 4 

4 1 0 
74,0 
88 ,8 

29 .10 
30-43 
0.67 

4 0 
4 3 

3 6 8 
7 4 0 

8 7 . 6 
5 1 0 
3 1 5 

64 
4 2 0 

7 4 , 0 
8 8 , 8 

29 ,00 
3 0 , 4 3 

1,18 
4 7 
5 0 

3 8 8 
7 5 0 

8 7 . 7 
5 3 0 
3 3 0 

B6 
4 3 0 

74-0 
8 8 , 7 

28 ,90 
30 ,39 

0 ,83 
5 2 

5 6 
3 8 8 
7 6 0 

GENERATOR 
Generator integrator, Start 
Generator Integrator, Stop 
Generator Integrator, Ditc. MWH 
Generator Volts V, 
Generator Amps A, 
Generator VARS MVAR 

3631,7 
3634,7 

3 . 0 
11 ,800 

1 6 0 
1 , 5 

3637 ,5 
3641,0 

3 - 5 
11.800 

1 8 8 
1 . 7 

3643 ,5 
3647 .5 

4 , 0 
11 ,800 

2 1 5 
2 , 0 

3649.8 
3654-3 

4 , 5 
11 ,800 

2 2 0 

2 , 0 

0 , 0 

Kahului Power Plant 

Subject: Heac Race resting 
DATE: 02-13-06 
KPP UNIT NO. 2 

F.O. Temp, *F, 
F,0. Temp, (Corr.) 
F,0, Usage (Lbs./Hr,I 
Test Time (Hoursi 
Specific Gravity 9 F.O.Temp 
F.O. Used (Gals.l 
PT RATIO 
KW (Gen.) 
KW (Aux.l 
BTU/gal [Approx.1 
BTU/gal [Test Labi 

HEAT RATE (APPROX. 1 
HEAT RATE (APPROX.IN 
HEAT RATE (ACTUALl-G 
HEAT RATE (ACTUAL) -N 

FUEL CORRECTION: 

2 . 5 

2 3 0 

0.94095 
2412 .0 

1 

293 ,7 
1,000 
3,000 

2 3 0 
151 .000 
141 .681 

T E S T 
3,4 

2 3 5 
0.9392 

2602 .0 
1 

341.2 
1.000 
3^500 

2 3 0 
151,000 
141 ,881 

L 0 A D £ 
4 . 0 

2 3 8 
0 ,93615 
3216 .0 

1 

391 .6 
1.000 
4 , 0 0 0 

2 3 0 
151 ,000 
1 4 1 , 8 8 1 

- M W 
5 ,0 

2 2 3 
0,9434 

3 6 2 6 , 0 
1 

4 4 1 , 5 
1,000 
4 , 5 0 0 

2 3 0 
151 ,000 
141 ,681 

0 , 0 

0 
1.02145 

0 , 0 
1 

0 , 0 
1,000 

0 
0 

151 ,000 
141 ,881 

14 ,784 
16 ,011 
13 ,691 
15 ,044 

14 ,721 
15 ,756 
13 ,832 
14 ,805 

14 ,784 
15 ,686 
1 3 , 8 9 1 
14 ,738 

14 ,816 
15 ,614 
13 ,922 
14 ,672 

KDIV/01 
KDIV/O! 
«DIV/0! 
flDIV/01 

AUX, TRANSFORMER 
Aux, KWH Mtr, Start KWH 
Aux, KWH Mtr. End (XlOO) KWH 
Aux, Ijoad Indicator MW 
Aux. Volts V. 
Aux. Amps A. 

8968 ,1 
8990,4 

0 ,23 
N/A 

1 4 . 0 

8992,3 
6994,6 

0 .23 
N / A 

1 4 , 0 

8 9 9 6 , 1 
8998 ,4 

0 ,23 
N / A 

14.0 

8999 ,6 
9001 ,9 

0 ,23 
N / A 

14.0 

0 .00 

FUEL OIL 
F,0. Totalizer-Start 
Start Test 
F.O. rotalizer-End 
End T^st 
F.O. biff. 

LbB/Hr, 
Time 
Lbs /Hr , 
Time 
L b s / H r . 

30552016,0 
0701 

30554428,0 
OSDl 
2412 

30556650.0 
0850 

30559452,0 
0950 
2802 

30561452.0 
1028 

30564668.0 
1128 
3216 

30566556-0 
120O 

30570182,0 
1300 .00 

3626 0 

EQUIPMENT STATUS 
Boilet Blowdown-Open * 
Supplying Stn Aux Stm Yes/No 
Circulating Pumps Number 

FUEL OIL ANALYSIS 
F.O. Temp, ffi Heater 
F.O. Temp, ffi Burner Dec)t 
Sulfut. wt. % 
API Gtavity ffi 60 -F. 
Highet Heating Value 

' F.O, HEr i atomizing steam. 

0 
No 
2 

0 
No 
2 

0 
No 
2 

0 
NO 
2 

• F 
• F 

A P t 
BTU/Gal 

LO-1 Pump Off 
2 3 0 
2 3 2 

16-9 
141 ,881 

2 3 5 
2 3 2 

TEST BY; 

2 3 8 
2 3 3 

2 2 3 
2 2 8 

Pfli i lorro Cl-iBTTn:.n 
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CALCULATIONS FOR HEAT RATE CURVE 
by: Rodney Jung 

KPP UNIT NO, 2 Fuel Oil Tested; rh 
DATE: 02-13-06 Tested by: 02-14-06 

GENERATED (MW) 
HEAT RATE(BTU/MWIG 
HEAT RATE(BTU/MW)N 
NUMBER OF TESTS 
PRICE OF FUEL/BBL 

H,H.V, (BTU/GAL! 

A, B, C CONSTANTS: 
GROSS 

PREDICTED VALUES; 
GENERATED (MWIG 
HEflT RATE(BTU/MW1G 
GENERATED (MWIN 
HEAT RATE (BTU/MWIN 
GROSS (MBTUl 
NET (MBTU) 
COST/KWH 
G/KWH 
G/PS-H 

A= 
B< 
C-

PREDICTED VALUES [CONT, 
GENERATED (MW]G 
HEAT RATE(BTU/MW1G 
GENERATED (MWIN 
HEAT RATE(BTU/MW1N 
GROSS (MBTU) 
NET (MBTU) 
COST/KWH 
G/KWH 
G/PS-H 

3,0 
13.691 
15.044 

4 
553,9491 

141,881 

15,007,09 
(644,360) 
69,9515 

2.0 
14,07 8 

1,8 
15,705 
2 6,156 
27.797 
50.1275 
347.84 
253-41 

: 
4,5 

13,929 
4,3 

14,680 
62-680 
62.685 

50.1261 
344.15 
250,72 

3,5 
13,832 
14,805 

act. 

est. 

2.2 
14,025 

2.0 
15,543 
30.855 
30.620 
50,1270 
346,52 
252,45 

4.7 
13,966 

4.5 
14,692 
65,638 
65,672 
SO,1264 
345,06 
251,38 

4,0 
13,891 
14,736 

NET Ar 
B-
C 

2,5 
13,958 

2.3 
15,327 
34,896 
34,792 
50.1264 
344.88 
251.25 

5-0 
14,034 

4,6 
14,735 
70,170 
70.284 
SO.1271 
346,75 
252,61 

4.5 
13,922 
14,672 

18.060,51 
[1,533,663! 
172.8992 

2,7 
13,923 

2,5 
15,200 
37,592 
37,544 

50-1261 
344.00 
250,62 

5.2 
14.089 

5,0 
14.781 
73.261 
73.460 

50,1276 
348.10 
253.60 

3.0 
13.664 

2-B 
15,036 
41.651 
41,649 
50.1257 
343.03 
24 9.90 

5.6 
14,220 

5.4 
14,914 
79.630 
80.089 

50,1287 
351 ,33 
255,95 

3.2 
13,866 

3,0 
14.943 
44,372 
44,382 

50,1255 
342,60 
249,59 

5,8 
14,296 

5,6 
15,002 
82,915 
83.559 

50.1294 
353,21 
257.32 

3,5 
13,854 

3,3 
14,831 
48.468 
4 8.4 96 
50.1254 
342.29 
249.37 

6.0 
14,379 

5.8 
15,103 
86,275 
87,144 

SO,1302 
355.27 
258,83 

3.7 
13,854 

3.5 
14.773 
51 ,261 
51.262 

So.1254 
342,31 
249,38 

6,1 
14,424 

5,9 
15.159 
87,964 
86,982 

So,1306 
356,37 
259,62 

4,0 
13,869 

3,8 
14,712 
55.476 
55-465 
SO.1256 
342-66 
249.64 

4.2 
13,868 

4.0 
14,689 
58.328 
58.316 
50.1257 
343.13 
249.98 

;o D o 
^ o > 
'̂  n .̂  
ON T ; 73 
^ m :^ 
S, H UJ 
Zl Z 

NJ 
O o 
ON 
• 
O 
UJ 
oo 
- J 



MAUI ELECTRIC CO. , LTD. 
KAHULUI POWER PLANT 
HEAT HATE TEST DATA 

MAUI ELECTRIC COMPANY, INC. 

KPP UNIT NO, 2 
DATE; 1 1 - 2 1 - 0 5 

G r o s s Load (Kl-2) - - - > 
A c t u a l T e s t Load 

BOILER-TURBINE 
Ambient A i r Temp 
Gas E n t e r i n g A,H, 
Gas Leaving A-H, 
A i r E n t e r i n g A,H, 
A i r Leav ing fl.H, 
C i r c . Water I n l e t 
C i r c . Water O u t l e t 
Condenser Vacuum 
B a r o m e t r i c P r e s s u r e 
Excess 02 
Feedwate r Flow (XIOOO) 
Steam Flow [XlOOOl 
T h r o t t l e Stm. P r e s s , 
Feedwate r t o B l r . 

KWH 
KWH 

• F , 

• F , 
• F , 
• F . 
• F , 
• F , 
• F , 

H g , 
H g , 
t 

Lb/Hr 
Lb/Hr 
PSIG 
• F , 

2 ,500 
2 ,500 

3.500 
3.400 

4 .500 
4 .000 

5 ,600 
S.OOO 

6,100 

8 1 , 0 1 
4 7 0 
3 3 0 

8 2 
3 5 0 

7 3 , 0 
7 9 , 6 

2 9 . 2 
3 0 , 3 6 
2 , 5 5 

2 9 
3 0 

3 8 5 
6 9 0 

90.45 
4 8 0 
3 4 5 

8 6 
3 4 5 

74.0 
61,9 

2 9.20 
30.36 

1-75 
3 9 
4 1 

3 8 5 
7 3 0 

95.93 
5 1 0 
3 6 5 

92 
3 6 0 

7 4 . 0 
8 3 . 7 

29 ,10 
30 .38 

1.43 
4 6 
4 9 

3 9 0 
7 6 0 

89,19 
54 0 
3 8 5 

9 0 
3 8 0 

7 4 , 0 
86 ,2 

2 8 , 8 0 
30 ,36 

1,29 
5 8 
6 2 

3 9 0 
7 8 0 

GENERATOR 
G e n e r a t o r I n t e g r a t o r . S t a r t 
G e n e r a t o r I n t e g r a t o r , S t o p 
G e n e r a t o r I n t e g r a t o r , Di f f , MWH 
G e n e r a t o r V o l t s v . 
G e n e r a t o r Amps A, 
G e n e r a t o r VARS MVAR 

7 3 9 1 , 8 
7 3 9 4 , 2 

2 , 4 
11 ,800 

1 4 0 
2 , 5 

7396-8 
7400.2 

3 , 4 
11,700 

1 9 5 
2 , 1 

7402-6 
7406.6 

4 , 0 
11,800 

2 2 8 
2 , 3 

7410 ,7 
7415 ,7 

5 . 0 
11 ,700 

2 7 0 
2 . 0 

0 , 0 

Kahului Power Plfult 

S u b j e c t ; Heat Ra te T e s t i n g 
DATE: 11 -21-05 
KPP UNIT NO. 2 

F.O, Temp. ' F , 
F , 0 , Temp. ( C o r r . I 
F.O, Usage ( L b e , / H r . i 
T e s t Time (Hours) 
S p e c i f i c G r a v i t y ffi F.O.Temp 
F.O. Used ( G a l s . ) 
PT RATIO 
KW (Gen,) 
KW {Aixx.) 
BTU/gal (Approx,I 
BTU/gal (Test Lab! 

HEAT RATE [APPROX . 1 
HEAT RATE [APPROX.1N 
HEAT RATE [ACTUAL!-G 
HEAT RATE [ACTUAL! -N 

FUEL CORRECTION: 

2 . 5 

2 2 2 
0 ,94375 
2 0 3 6 , 0 

1 

247-9 
1.000 
2 . 4 0 0 

2 4 0 
151 .000 
148 .310 

T E S T 
3,4 

2 3 5 
0,9392 

2784 .0 
1 

339-0 
1,000 
3 ,400 

2 4 0 
151,000 
148,310 

L O A D S - M W 
4 , 0 5 ,0 

2 3 0 

O-94095 
3272,0 

1 

398,4 
1,000 
4 . 0 0 0 

2 5 0 
151 ,000 
146 ,310 

2 2 5 
0,9427 

4 0 8 4 , 0 
1 

4 9 7 , 3 
1,000 
5 ,000 

2 5 0 
151 ,000 
148 ,310 

0 . 0 

0 
1.02145 

0 . 0 
1 

0 , 0 
1,000 

0 
0 

151 ,000 
1 4 8 J 1 0 

1 5 , 5 9 9 
17 ,332 
15 ,321 
1 7 , 0 2 3 

15 ,056 
16 ,200 
14 ,788 
15 ,911 

15 ,041 
16 ,044 
14 ,773 
15 ,758 

15 ,019 
15 ,810 
1 4 , 7 5 1 
15 ,528 

ttDIV/0! 
ttDIV/0 1 
ttDIV/OI 
ttDIV/0! 

AUX. TRANSFORMER 
Aux. KWH Mtr. Start KWH 
Aux. KWH Mtr- End (XlOOl KWH 
Aux. Load Indicator MW 
Aux. Volts V. 
Aux. Amps A, 

5008 ,1 
5010 ,5 

0 ,24 
N / A 

1 4 . 0 

5012.4 
5014.8 

0-24 
N / A 

1 4 . 0 

5016.3 
501B-B 

0 ,25 
N / A 

14,0 

5021 ,0 
502 3 ,5 

0 ,25 
N / A 

1 4 . 0 

0 ,00 

FUEL OIL 
F.O. Totalizer-Start 
Start Test 
F.O. Totalizer-End 
End Test 
F.O. Diff. 

L b s / H r . 
Time 
Lbs /Hr -
Time 
L b s / H r , 

25299230 .0 
0629 

25301266-0 
0729 
2036 

25303414.0 
0616 

25306198.0 
0916 
2784 

25308164,0 
0953 

25311436,0 
1053 
3272 

25314758.0 
1146 

25318842.0 
1246 
4084 0 

EQUIPMENT STATUS 
Boiler Blowdown-Open % 
Supplying Stn Aux Stm Yes/No 
Circulating Punps Number 

FUEL OIL ANALYSIS 
F.O. Ten^. ffi Heater 
F.O. Temp, ® Burner Declt 
Sulfur, Wt, % 
API Gravity ffi 60 -F. 
Higher Heating Value 

F.O, Htr i atomizing steam. 

0 
N o 
2 

0 
NO 
2 

0 
No 
2 

0 
N o 
2 

' F 
• F 

A P I 
BTU/Gal 

LO-1 Pump On 
2 2 2 
2 3 2 

1 5 , 7 
148 ,310 

2 3 5 
2 2 8 

TEST BY: 

2 3 0 
2 2 8 

2 2 5 
2 2 9 

Pflnlprrn If ia i -man 
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CALCULATIONS FOR HEAT RATE CURVE 
by; Rodney Jung 

KPP UNIT NO. 2 Fuel Oil Tested: 11-29-05 
DATE; 11-21-05 Tested by: K,0)cuyama 

DATA: 
GENERATED (MW) 
HEAT RATE(BTU/MW)G 
HEAT RATE(BTU/MW)N 
NUMBER OF TESTS 
PRICE OF FUEL/BBL 

H.H.V, (BTU/GAL! 

A, B. C CONSTANTS: 
GROSS 

PREDICTED VALUES: 
GENERATED [MW)G 
HEAT RATE(BTU/MW)G 
GENERATED (MW)N 
HEAT RATE[BTU/MW)N 
GROSS (MBTUl 
HET (MBTUl 
COST/KWH 
G/KWH 
G/PS-H 

A-
B. 
C-

PREDICTED VALUES (CONT, 
GENERATED (MWIG 
HEAT RATE(BTU/MW)G 
GENERATED (MW)N 
HEAT RATE[BTU/MW)N 
GROSS (MBTU) 
NET (MBTUl 
COST/KMH 
G/KWH 
G/PS-H 

2,4 
15.321 
17,023 

4 
550.4350 

148.310 

17,727,62 
(1,391.5451 
159,7743 

3.0 
15,584 

1,6 
17.557 
31.167 
30,900 

50,1262 
385,03 
260.51 

) : 
4,5 

14.701 
4.3 

15.539 
66,155 
66,041 

50,1190 
363,23 
264,62 

3,4 
14,768 
15,911 

act. 

act. 

2.2 
15.440 

2,0 
17,268 
33,967 
33.846 
50.1250 
381.47 
277.91 

4,7 
14,717 

4.5 
15,526 
69.169 
69.093 
50,1192 
363.61 
264-90 

4,0 
14,773 
15,758 

NET A-
B-
C. 

2,5 
15,247 

2,3 
16,877 
38.118 
38,143 

50.1235 
376.72 
274.45 

5.0 
14,764 

4,8 
15,549 
73.821 
73.857 

50,1195 
364.79 
265-76 

5.0 
14,751 
15,528 

21,651,30 
(2,598.578) 
275.6201 

2.7 
15,135 

2.5 
16,644 
40,865 
40,945 
50.1225 
373.95 
272,43 

5.2 
14,812 

5,0 
15,591 
77,022 
77,178 
SO.1199 
365,96 
266,61 

3.0 
14,991 

2,8 
16,336 
44.973 
45.068 

50.1214 
370.39 
269.B4 

5,6 
14,945 

5,4 
15,74 3 
83.695 
84.223 

SO,1210 
369-27 
269.02 

3.2 
14,911 

3.0 
16.158 
47,714 
47,828 

50,1207 
368,41 
268,39 

5,8 
15,031 

5,6 
15,851 
87.183 
87,975 

50,1217 
371,39 
270.57 

3.5 
14,814 

3.3 
15,933 
51,851 
51,940 

50,1199 
366-03 
266.66 

6.0 
15,130 

5.8 
15,982 
90,781 
91,897 

50,1225 
373.83 
272.34 

3.7 
14,766 

3.5 
15,810 
54.635 
54.702 
SO.1196 
364,64 
265.79 

6.1 
15,184 

5,9 
16,056 
92.625 
93.926 
SO.1229 
375.17 
273.32 

4,0 
14,718 

3.8 
15,667 
58.871 
58.751 

50.1192 
363,64 
264,92 

4.3 
14,703 

4,0 
15,599 
61.747 
61.617 
50.1190 
363.24 
264.63 
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MAUI ELECTRIC CO., LTD, 
KAHULUI POWER PLANT 
HEAT RATE TEST DATA 

KPP UNIT NO, 2 
DATE: 11-21-05 

Gross Load (Kl-2) > 
Actual Test Load 

BOILER-TURBINE 
Ambient Air Temp 
Gas Entering A.H, 
Gas Leaving A.H, 
Air Entering A-H, 
Air Leaving A.H, 
Circ. Water Inlet 
Circ. water Outlet 
Condenser Vacuum 
Barometric Pressure 
Excess 02 

Feedwater Flow (XIOOO) 
Steam Flow (XIOOO) 
Throttle Stm- Press, 
Feedwater to Blr, 

MAUI ELECTRIC COMPANY, INC, 

KWH 
KWH 

• F -
• F . 
• F . 
• F . 
• F . 
Hg. 
Hg. 
I 

Lb/Hr 
Lb/Hr 
PSIG 
• F . 

2 ,500 
2 . 5 0 0 

3 ,500 
3 ,400 

4 , 5 0 0 
4 , 0 0 0 

5 ,600 
4 , 5 0 0 

6 ,100 

9 2 , 2 
4 8 2 
3 2 7 
1 0 8 
3 6 5 

7 4 . 0 
7 9 . 6 

2 9 , 3 
3 0 , 4 

3 , 6 0 
2 7 , 8 
2 9 , 6 

3 90 
3 0 2 

92 ,2 
4 6 5 
3 4 0 
1 1 7 
36B 

7 4 . 0 
8 2 . 0 

29 .30 
30 .40 

2 .30 
38 ,7 
4 0 . 7 

3 90 
3 2 0 

9 2 , 1 
5 0 0 
3 5 5 
1 1 7 
3 7 1 

7 4 , 0 
8 3 . 5 

2 9 , 2 0 
30 ,40 

1,40 
4 5 . 7 
4 7 . 8 

3 90 
3 2 9 

92 .3 
5 1 0 
3 6 3 
1 1 0 
3 6 0 

7 4 . 0 
6 5 . 1 

29 .10 
30-40 

1-10 
5 1 . 9 
5 5 . 8 

3 90 
3 3 3 

GENERATOR 
Generator Integrator, Start 
Generator Integrator, Stop 
Generator Integrator, Diff. MWH 
Generator Volts V, 
Generator Amps A, 
Generator VARS MVAR 

4 1 5 2 , 1 
4 1 5 4 . 5 

2 , 4 
11 ,700 

1 4 3 
1 , 7 

4157 ,9 
4 1 6 1 , 3 

3 - 4 
11 ,700 

1 9 2 
2 . 0 

4163-4 
4167.4 

4 - 0 
11.800 

2 2 3 
2 - 4 

4170 .0 
4174 ,6 

4 , 6 
11 ,900 

2 5 8 
2 , 5 

0 . 0 

Kahului Power Plant 

Subject; Heat Rate Testing 
DATE: 11-21-05 
KPP UNIT NO. 2 

F.O, Temp. •F. 
F.O, Ten^. (Corr.) 
F.O. Usage [Lbs./Hr.l 
Test Time (Hoursi 
Specific Gravity ffi F.O.Teiq) 
F.O. Used (Gals.) 
PT RATIO 
KW (Gen.) 
KW (Aux,) 
BTU/gal (Approx,1 
BTU/gal (Test Labi 

HEAT RATE (APPROX.I 
HEAT RATE (APPROX.IN 
HEflT RATE (ACTUALl-G 
HEAT RATE (ACTUAL!-N 

FUEL CORRECTION: 

2 - 5 
2 5 0 

0,93395 
2 0 2 5 , 0 

1 

246 ,6 
1.000 
2 , 4 0 0 

2 1 0 
151 ,000 
149,452 

T E S T 
3 .4 

2 5 0 
0.93395 
2 7 6 6 , 0 

1 

3 3 6 , 8 
1,000 
3 ,400 

2 2 0 
151 ,000 
149 ,452 

L O A D S 
4 . 0 

2 5 1 
0,9336 

3202.0 
1 

389,9 
1.000 
4 .000 

2 2 0 
151,000 
149,452 

- M W 
4 , 5 

2 4 9 
0 .9343 

3650 ,0 
1 

4 4 4 . 5 
1,000 
4 , 6 0 0 

2 3 0 
151 ,000 
149,452 

0 . 0 
0 

1.02145 
0 . 0 

1 

0 . 0 
1,000 

0 
0 

151 ,000 
149 ,452 

15 ,515 
17 ,002 
15 .3 56 
16 ,828 

1 4 . 9 5 9 
15 .994 
14 .606 
1 5 . 8 3 0 

14 ,719 
15 ,576 
14 ,569 
15 ,416 

14 ,590 
15 ,356 
14 ,441 
15 ,201 

DDIV/O1 
ftDlV/0! 
#DIV/0l 
«DIV/OI 

AUX. TRANSFORMER 
Aux, KWH Mtr- Start 
Aux. KWH Mtr, End (XlOO) 
Aux. Load Indicator 
Aux. Volts 
Aux. Amps 

KWH 
KWH 
MW 

2 9 0 2 . 1 
2904-2 

0 , 2 1 
N / A 

1 3 , 0 

2 906 ,6 
2 908 ,8 

0 ,22 
N / A 

1 3 , 0 

291Q.1 
2 9 1 2 , 3 

0-22 
N / A 

1 3 . 0 

2913 ,7 
2 9 1 6 . 0 

0 ,23 
N / A 

13,4 

0-00 

FUEL OIL 
F.O, Totalizer-Start 
Start Test 
F.O. Totalizer-End 
End Test 
F.O, Diff. 

Lbs /Hr , 
Time 
Lbs /Hr , 
Time 
Lbs /Hr , 

22489000 ,0 
0705 

22491025 .0 
0605 
2025 

22493854 .0 
0909 

22496620-0 
1009 
2766 

22496366.0 
1042 

22501568,0 
1142 
3202 

22503790-0 
1219 

22507440.0 
1319 
3650 0 

EOUIPMENT STATUE 
B o i l e r Blowdown-Open % 
S u p p l y i n g S tn Aux Stm Yes/No 
C i r c u l a t i n g Puirps Number 

FUEL OIL ANALYSIS 
F.O, Temp, ffi H e a t e r 
F .O . Temp, ffi Burner Dec)c 
S u l f u r , Wt. % 
API G r a v i t y ffi 60 ' F . 
H i g h e r H e a t i n g v a l u e 

F .O . H t r Sr a t o m i z i n g s t e a m . 

0 
No 
2 

0 
Mo 
2 

0 
N o 
2 

0 
No 
2 

* F 
• F 

A P I 
BTU/Gal 

LO-1 Pumo On 
2 5 0 
2 2 7 

1 5 , 2 
149 .452 

2 50 
2 2 7 

TEST BY; 

2 5 1 
2 2 9 

M TakTi^hi 

24 9 
2 2 8 
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CALCULATIONS FOR HEAT RATE CURVE 

by: Rodney Jung 

KPP UNIT NO- 2 Fuel Oil Tested; 10-05-05 

DATE: 11-21-05 Tested by: K.Okuyama 

GENERATED (MW) 

HEAT RATE(BTU/MW)G 
HEAT RATE(BTU/MW)N 

NUMBER OF TESTS 

PRICE OF FUEL/BBL 

H,H-V, (BTU/GALI 

A, B, C CONSTANTS; 
GROSS A> 

B' 
C 

PREDICTED VALUES; 
GENERATED {KWIG 

HEAT RATE[BTU/MW)G 

GENERATED (KWIN 

HEAT RATE[BTU/MW)N 

GROSS (MBTUl 

NET (MBTUl 
COST/KWH 

G/KWH 

G/PS-H 

PREDICTED VALUES (CONT. 

GENERATED (MW)G 

HEAT RATE(BTU/MW)G 

GENERATED (MW)N 
HEAT RATE(BTU/MW)N 

GROSS [MBTUl 

NET (MBTUl 

COST/KWH 
G/KWH 

G/PS-H 

2,4 
15,3 56 

16,628 

4 
545.6529 

149,452 

17,647.01 

(1,234,0601 

116.6100 

2.0 
15,645 

1.79 

17,359 
31,291 

31,072 

50,1138 

366,56 

281,62 

1 : 
4.5 

14,455 

4.29 
15,224 

65,048 

65,311 

SO.1051 

357,15 

260,19 

3,4 
14.806 

15,830 

act. 

act. 

2,2 
15,496 

1.99 

17,085 
34,092 

34.000 
SO.1127 

382,68 
278,94 

4,7 
14,423 

4.47 

15,173 
67.787 

67.825 

50,1049 
356.35 

259.61 

4.0 
14.569 

15.416 

NET A-

B-
C-

2.5 
15,291 

2.29 

16,709 
38,227 

38.264 
SO.1112 

377.79 

275.23 

5.0 
14,392 

4.77 

15,131 

71 .960 
72.174 

50,1047 

355,59 

259.06 

4,6 
-4,441 

15,201 

21,069,22 

(2,300,4731 
222,5612 

2.7 
15,165 

2.49 

16,480 
40.946 

41.036 

SO.1103 

374-69 
272.97 

5-2 
14,383 

4.97 

15,125 
74.792 

75-170 
50,1046 

355.37 

258.89 

3.0 
14,994 

2.79 

16,171 

44,963 
45.117 

50.1091 
370-47 

269.90 

5.6 
14.393 

5.37 

15,166 
80.602 

81.442 

50.1047 

355,62 

259.08 

3.2 
14,892 

2.99 
15,987 

47,655 

47,800 

50,1083 

367.95 
268.06 

5.6 
14,412 

5.57 

15,213 

83,591 
84,739 

50,1048 

3 56,09 
259,42 

3.5 
14,756 

3.28 

15.744 
51.647 

51.640 
50.1073 

364.59 

265.61 

6.0 
14,441 

5.77 
15,279 

86,644 
88.157 

50.1050 

356.79 

259.93 

3.7 
14,677 

3,48 

15.604 

54.306 

54,303 
50,1067 

362,64 

264,19 

6.1 
14,458 

5,87 

15,318 

88,196 

89.916 
50.1052 

3 57.2 3 

260.25 

1.0 
14,577 

3.78 

15,438 

58.306 

58.319 
SO,1060 

360.15 

262,38 

4,2 
14,521 

3,98 

15,333 

60-988 
61.026 

50.1056 

358.78 

261.38 
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MAUI ELECTRIC CO,, LTD. 
KAHULUI POWER PLANT 
HEAT RATE TEST DATA 

MAUI ELECTRIC COMPANY. INC-

KPP UNIT NO. 2 
DATE: 06-02-05 

G r o s s Load [Kl-21 — ) 
A c t u a l T e s t Load 

KWH 
KWH 

2 , 5 0 0 
2 , 5 0 0 

3 , 5 0 0 
3 . 4 0 0 

4 , 5 0 0 
4 . 0 0 0 

5 , 6 0 0 
4 , 5 0 0 

6 , l i iQ 

Kahului Power Plant 

Subject: Heat Rate Testing 
DATE; 06-02-05 
KPP UNIT NO, 2 

BOILER-TURBINE 
Ambient Air Temp 
Gas Entering A,H, 
Gas Leaving A,H, 
Air Entering A,H, 
Air Leaving A,H. 
Circ, Water Inlet 
Circ, Water Outlet 
Condenser Vacuum 
Barometric Pressure 
Excess 02 

Feedwater Flow [XlOOOl 
steam Flow [Xioooi 
Throttle Stm- Press, 
Feedwater to Blr. 

• F , 
• F . 
• F , 
Kg, 
Hg, 
t 

Lb/Hr 
Lb/Hr 
PSIG 
• F , 

8 7 
5 0 0 
3 3 7 

9 1 
3 6 5 

7 3 , 0 
7 9 . 7 

2 9 . 3 
30-4 

1,92 
2 6 
3 0 

3 6 9 
7 0 5 

90 ,2 
5 1 0 
3 6 7 

9 2 
3 6 2 

7 3 , 0 
8 2 , 1 

2 9 , 2 0 
3 0 , 5 0 

1,90 
3 9 
4 2 

3 8 9 
7 3 5 

92,4 
5 2 1 
3 8 3 

9 5 
3 7 9 

7 3 . 0 
8 3 , 5 

29 .10 
30 ,50 

1.40 
4 5 
4 6 

3 90 
7 4 5 

91 ,8 
54 5 
3 9 5 

95 
3 6 5 

7 3 . 0 
6 5 . 1 

29-00 
30 .40 

0-90 
5 2 
5 5 

3 9 0 
7 6 2 

GENERATOR 
Generator Integrator. Start 
Generator Integrator. Stop 
Generator Integrator, Dift, MWH 
Generator Volts V-
Generator Amps A-
Generator VARS MVAR 

7 7 6 2 . 3 
7 7 6 4 . 7 

2 , 4 
11 ,800 

1 5 0 
1 . 8 

7 7 6 7 , 3 
7770 ,7 

3 . 4 
11 ,800 

1 8 0 
2 - 0 

7773-3 
7777 .2 

3 , 9 
11 ,800 

2 1 5 
2 . 1 

7780 .8 
7785 ,3 

4 , 5 
11,BOO 

2 4 5 
2 . 1 

0 , 0 

F,0, Temp. -F, 
F,0, Temp. (Corr. 1 
F.O, Usage (Lbs./Hr,) 
Test Time (Hoursi 
Specific Gravity a F,0,Teti^ 
F,0, Used (Gals,) 
PT RATIO 
KW (Gen.) 
KW (Aux.) 
BTU/gal [Approx, 1 
BTU/gal [Test Lab! 

HEAT RATE (APPROX.) 
HEAT RATE (APPROX.)N 
HEAT RATE (ACTUAL)-G 
HEAT RATE (ACTUAL!-N 

FUEL CORRECTION; 

2 , 5 
2 2 7 

0,942 
1892 ,0 

1 

230 ,4 
1,000 
2 , 4 0 0 

2 4 0 
151 ,000 
148 ,190 

T E S T 
3,4 

2 2 5 
0 ,9427 

2 7 0 0 , 0 
1 

3 2 8 , 8 
1,000 
3 ,400 

2 5 0 
151 ,000 
148 ,190 

L O A D S 
4 . 0 

2 1 9 
0 ,9448 

3074 .0 
1 

374-3 
1,000 
3 ,900 

2 5 0 
151,000 
148 ,190 

- M W 
4 , 5 

2 1 9 
0 .9448 

3562 ,0 
1 

4 3 3 , 8 
1,000 
4 ,500 

2 50 
151 ,000 
148 ,190 

0 , 0 
0 

1,02145 
0 , 0 

1 

0 , 0 
1,000 

0 
0 

151 ,000 
148 ,190 

14 ,496 
16 ,106 
14 ,226 
1 5 , 8 0 7 

14 ,602 
15 ,761 
1 4 , 3 3 0 
15 ,468 

14 ,493 
15 ,486 
14 ,224 
15 ,198 

14 ,555 
1 5 , 4 1 1 
14 ,264 
15 ,124 

BDIV/0! 
t(DIV/OI 
«DIV/0! 
flDIV/01 

AUX. TRANSFORMER 
Aux, KWH Mtr, Start 
Aux, 
Aux, 
Aux, 
Aux, 

KWH K t r , End (X 
Load I n d i c a t o r 
v o l t s 
Amps 

FUEL OIL 
F.O, T o t a l i z e r 
S t a r t T e s t 
F . O 
E n d 
F , 0 

T o t a l i z e r 
T e s t 

D i f f , 

S t a r t 

E n d 

KWH 
KWH 
KW 

8 6 9 5 , 2 
8697 ,6 

0 .24 
N / A 

14 ,0 

6699 .6 
8702 .1 

0 -25 
N / A 

1 4 . 0 

8703,7 
8706,2 

0 .25 
N / A 

1 4 , 0 

6708 ,3 
6710 ,8 

0 ,25 
N/A 

1 4 , 0 

0 . 0 0 

Lbs /Hr , 
Time 
L b s / H r , 
Time 
Lbs /Hr , 

16760936 ,0 
0622 

16762828 ,0 
0722 
1892 

16764918 .0 
0811 

16767618 ,0 
0911 
2700 

16769640,0 
0951 

16772714.0 
1051 
3074 

16775610,0 
1140 

16779172,0 
1240 
3562 0 

EQUIPMENT STATUS 
Boiler Blowdown-Open \ 
Supplying Stn Aux Stm Yes/NO 
Circulating Pumps Number 

FUEL OIL AHALYSIS 
F.O. Temp, ffi Heater 
F.O. Temp, ffi Burner Declt 
Sulfur, Wt. % 
API Gravity ffi 60 'F. 
Higher Heating Value 

• F.O. Htr U atomizing steam. 

0 
N o 
2 

0 
No 
2 

0 
No 
2 

0 
No 
2 

• F 
• F 

API 
BTU/Gal 

LO-1 Pumn on 
2 2 7 

2 2 8 

14 .3 
148 .190 

2 2 5 
2 2 9 

TEST BY: 

2 1 9 
2 2 4 

2 1 9 
2 2 4 
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CALCULATIONS FOR HEAT RATE CURVE 

by: Rodney Jung 

KPP UNIT NO- 2 Fuel Oil Tested: 06-07-05 
DATE: 06-02-05 Tested by: K.O)cuyama 

DATA; 

GENERATED (MW) 

HEflT RATE[BTU/MW)G 
HEAT RATE[BTU/MW)N 

NUMBER OF TESTS 

PRICE OF FUEL/BBL 

H.H.V. (BTU/GAL) 

A, B, C CONSTANTS: 
GROSS 

PREDICTED VALUES: 

GENERATED (KWIG 

HEAT RATE[BTU/MW)G 

GENERATED [MW)N 

HEAT RATE(BTU/MW)K 

GROSS (MBTUl 

NET (MBTUl 
COST/KWH 

G/KWH 

G/PS-H 

A-

B= 

C 

2,4 
14,226 
15,807 

4 
542-5625 
148,190 

13,877-19 

220-519 

(29-86231 

3.0 
14,199 

l.B 
16,005 

28.398 
28.168 

50.0971 

350.82 

255-58 

3.4 
14,330 
15,468 

act. 
act. 

2.2 
14,218 

2.0 
15,908 

31 ,279 

31.179 
50,0972 

351,29 
255,92 

3.9 
14,224 

15,198 

NET A . 

B-

c 

2,5 
14,242 

2,3 
15,771 

35.605 

3 5.64 2 
50.0974 

351.88 

256.35 

4.5 
11,284 

15,124 

17,209,71 
[710,2921 
53,8797 

2,7 
14,255 

2.5 
15,685 

38,488 
38,584 

50.0975 

352.20 

256,59 

3.0 
14,270 

2.8 
15,564 

42,810 

42,956 

50.0976 

352,58 

256,86 

3.3 
14,277 

3-0 
15,489 
45.667 

45.646 

50.0976 
352-75 

256.99 

3-5 
14,283 

3,3 
15.3 84 

49.991 
49-997 

50.0977 

352.90 

257.10 

3-7 
14.284 

3.5 
15.319 
52,852 

52,851 
50,0977 

352,93 
257.12 

4.0 
14,281 

3.8 
15,231 
57,126 

57,115 
50,0977 

352,86 
2 57,07 

4.3 
14,377 

4,0 
15,177 

59.962 

59,949 

SO.0976 
352.74 

256.98 

PREDICTED VALUES (CONT.l 

GENERATED (MWIG 

HEAT RATE(BTU/KW)G 

GENERATED (MWIN 
HEAT RATE(BTU/KW!N 

GROSS (MBTUl 
NET (MBTU) 
COST/KWH 
G/KWH 
G / P S - H 

4.5 
14,265 

4.3 
15,104 
64.192 

64,194 

SO,0975 

352,45 
256,77 

4 ,7 

14,254 

4.5 
15,062 
66,994 

67,024 

50.0975 

352,18 

256.57 

5.0 
14,333 

4.8 
15,005 
71,166 

71,275 
50,0973 
351,67 

256,20 

5,2 
14,216 

5,0 
14.973 

73,925 
74,117 

50,0972 

351.25 

255.90 

5,6 
14,176 

5,4 
14,922 

79.383 

79.831 

50,0969 
350-24 

255.16 

5.8 
14,152 

5,6 
14,903 
82,079 

82.709 
50,0968 

349,65 

254,73 

6.0 
14.125 

5.8 
14,888 
84,752 

85,604 

50,0966 

349,00 

254.25 

6.1 
14,111 

5,9 
14.662 

86.078 

87.058 

50.0965 

348.65 

254.00 
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MAUI ELECTRIC CO-, LTD, 
KAHULUI POWER PLANT 
HEAT RATE TEST DATA 

MAUI ELECTRIC COMPANY, INC. 

KPP UNIT NO, 2 
DATE: 03-12-05 

Gross Load (Kl-2) > 
Actual Test Load 

BOILER-TURBINE 
Ambient Air Temp 
Gas Entering A.H. 
Gas Leaving A.H. 
Air Entering A.H-
Air Leaving A,H. 
Circ- Water Inlet 
Circ- Water Outlet 
Condenser Vacuum 
Barometric Pressure 
Excess 02 

Feedwater Flow (xiooO) 
Steam Flow (xioooi 
Throttle Stm, Press, 
Feedwater to Blr, 

AUX- TRANSFORMER 
Aux, KWH Mtr, Start 
Aux, KWH Mtr. End (XlOO) 
Aux, Load Indicator 
Aux. Volts 
Aux, Amps 

KWH 

KWH 

* F . 
• F . 
H 9 -
H g . 
% 

L b / H r 
L b / H r 
P S I G 
• F . 

GENERATOR 
G e n e r a t o r I n t e g r a t o r , S t a r t 
G e n e r a t o r i n t e g r a t o r , S t o p 
G e n e r a t o r I n t e g r a t o r , D i f f , MWH 
G e n e r a t o r v o l t a V . 
G e n e r a t o r Amps A . 
G e n e r a t o r VARS MVAR 

KWH 
KWH 
MW 

2,500 
2,500 

3,500 
3,500 

4,500 
4,000 

5,600 
4,500 

6, 100 

94 
500 
339 
81 

3 50 

74,0 

80-9 
28,9 

29,8 

3.80 

26 
30 

385 
700 

94 
510 
360 
79 

3 50 
74-0 

83-0 
28,80 

29,80 

1,80 

40 
42 

385 
730 

94 
520 
370 
77 

360 
74,0 

85,0 

26,70 

29,80 

1,20 
46 
47 

385 
744 

94 
520 
384 
76 

362 
74,0 

67.0 

28,60 

29.80 
0,77 

54 
50 

3 86 

762 

1778,0 

1780,5 

2.5 
11,300 

140 
2.0 

1762.7 

1786.2 

3.5 
11.300 

173 
2.0 

1789.6 
1793,5 

3,9 
11.300 

189 
1,9 

1797,6 

1802,0 

4,4 
11,300 

220 
2,0 

0,0 

• 4844.2 
4846.6 

0,24 

N/A 
14.0 

4B4B-2 
4850.7 

0.25 
N/A 

14.0 

4852,8 

4655,2 
0,24 

N/A 
14,0 

4857,5 

4859,9 
0,24 

N/A 
14,0 

0,00 

K a h u l u i P o w e r P l a n t 

S u b j e c t : H e a t R a t e T e s t i n g 

DATE: 0 3 - 1 2 - 0 5 
KPP UNIT NO. 2 

F . O , TETtp, - F , 
F , 0 , T e m p , ( C o r r . 1 
F . O . U s a g e ( L b s . / H r . l 
T e s t T i m e ( H o u r s ! 

S p e c i f i c G r a v i t y ffi F . O . T e n p 
F . O , U s e d ( G a l s . l 
PT RATIO 
KW ( G e n , I 
lew ( A u x , I 
B T U / g a l ( A p p r o x , 1 
B T U / g a l ( T e s t L a b ! 

HEAT RATE (APPROX,) 
HEAT RATE ( A P P R O X . I N 
HEAT RATE (ACTUALl-G 
HEAT RATE (AITTUALl-N 

FUEL CORRECTION: 

2.5 
220 

0.94445 
1885.0 

1 

229-5 
1,000 
2.500 

240 
151,000 
146,667 

T E S T 
3.5 
220 

0,94445 
2675,0 

1 

325,7 
1,000 
3,500 

2S0 
151,000 
148,667 

L O A D S - M W 
4.0 4,5 
212 

0,94725 
3043.0 

1 

370-6 
1,000 
3.900 

240 
151.000 
148.667 

215 
0,9462 

3463.0 
1 

421.7 
1.000 
4,400 

240 
151.000 
148,667 

0,0 
0 

1,02145 
0,0 

1 

0,0 
1.000 

0 
0 

151.000 
148,667 

13,864 
15,337 
13,650 
15,100 

14,053 
15,135 
13,836 
14,901 

14.347 
15,288 
14,125 
15,052 

14,472 
15,307 
14,248 
15,070 

flDIV/01 
flDIV/01 
flDIV/01 
flDIV/0! 

FUEL OIL 
F.O. Totalizer-Start 
Start Test 
F.O. Totalizer-End 
End Test 
F,0. Diff, 

Lbs/Hr. 
Time 
Lbs/Hr. 
Time 
Lbs/Hr-

11739817,0 
0631 

11741702,0 
0731 
1885 

11743509.0 
0813 

11746184,0 
0913 
2675 

11748888-0 
1007 

11751931,0 
1107 
3043 

11755127.0 
1202 

11758590.0 
1302 
3463 0 

EQUIPMENT STATUS 
B o i l e r Blowdown-Open % 
S u p p l y i n g S t n Aux Stm Yes/No 
C i r c u l a t i n g Pumps Number 

FUEL OIL ANALYSIS 
F .O . Temp, a H e a t e r 
F , 0 . Ten^i. ffi B u r n e r Dec)i 
S u l f u r , Wt. * 
API G r a v i t y ffi 60 - F . 
H i g h e r H e a t i n g Va lue 

F.O, H t r 4 a t o m i z i n g s t eam. 

0 
No 
2 

0 
Ho 
2 

0 
No 
2 

0 
No 
2 

•F 
•F 

API 
BTU/Gal 

220 
224 

14,9 

148.667 

220 
225 

TEST BY: 

212 
218 

215 
221 

PMulPht-P Cl-B-irman/^l^irl-in Ah Vi,f.n 
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CALCULATIONS FOR HEAT RATE CURVE 
by: Rodney Jung 

KPP UNIT NO. 2 
DATE: 0 3 - 1 2 - 0 5 

Fuel O i l T e s t e d : 03 -24-05 
T e s t e d by : K-Okuyama 

GENERATED (MW) 
HEAT RATE(BTU/KW)G 
HEAT RATE(BTU/MW)N 
NUMBER OF TESTS 
PRICE OF FUEL/BBL 
H,H,V, (BTU/(3AL) 

A, B, C CONSTANTS; 
GROSS 

PREDICTED VALUES: 
GENERATED (MW)G 
HEAT RATE(BTU/MW)G 
GENERATED (MW)N 
HEAT RATE(BTU/MW!N 
GROSS [MBTU) 
NET [MBTUl 
COST/KWH 
G/KWH 
G/PS-H 

A-
B-

PREDICTED VALUES (CONT. 
GENERATED (KW)G 
HEAT RATE(ETU/MW1G 
GENERATED (KW)N 
HEAT RATE[BTU/MWIN 
GROSS (MBTUl 
NET (MBTUl 
COST/KWH 
G/KWH 
G/PS-H 

2,5 
13,650 
15,100 

4 
533.6844 
148,667 

13,757.19 
(261 ,335) 
86.0852 

3.0 
13,579 

1.8 
15,378 
27.158 
26,890 

50,0733 
3 3 5,50 
244,42 

: 
4,5 

14.324 
4,3 

15,123 
64.460 
64.426 

50.0773 
353.92 
257.84 

3.5 
13,836 
14,901 

act. 
acC-

2.2 
13,599 

2,0 
15,195 
29,918 
29.782 

50,0734 
335.99 
244.78 

4.7 
14,431 

4.5 
15,195 
67.824 
67.768 

50.0778 
356,54 
259,75 

3,9 
14,125 
15,052 

NET A= 
B> 
C= 

2.5 
13,642 

2.3 
15,093 
34,105 
34,109 

SO.0736 
3 3 7.06 
245.55 

5.0 
14,603 

4,8 
15,335 
73.013 
72.946 

50.0788 
360.79 
262.85 

4.4 
14,248 
15,070 

16,795,62 
(1,068.260) 
154,8149 

2,7 
13,679 

2,5 
15,040 
36.934 
36.998 
50,0738 
337.98 
246.22 

5.2 
14,726 

5.0 
15,427 
76,575 
76,517 
50-0794 
363,84 
265,07 

3.0 
13,746 

2.6 
14,984 
41.244 
41.356 
50,0742 
339.68 
247,46 

5,6 
14,993 

5,4 
15,668 
63.963 
83,982 

50.0809 
370.45 
269.66 

3.3 
13,802 

3.0 
14,962 
44.168 
44.289 

50,0745 
341,02 
348,44 

5,8 
15,137 

5.6 
15,808 
87.797 
87.891 

50.0817 
374.01 
272.47 

3,5 
13,8 97 

3,3 
14,953 
48.640 
48.596 
SO.0750 
343.36 
250.15 

6.0 
15,288 

5.8 
15,959 
91,729 
91,926 

50,0825 
377.73 
275,19 

3.7 
13,969 

3.5 
14,962 
51,684 
51,621 

SO.0754 
345.13 
251.44 

6,1 
15,366 

5.9 
16,040 
93.734 
93.994 
50.0829 
379.66 
276.59 

4.0 
14.089 

3.8 
15,000 
56-357 
56-399 

50.0760 
348.11 
253.61 

4.3 
14,178 

4.0 
15,040 
59,548 
59,558 

50.0765 
350.31 
255,21 
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MAUI ELECTRIC CO-, LTD-
KAHULUI POWER PLANT 
HEAT RATE TEST DATA 

MAUI ELECTRIC COMPANY, INC, 

KPP UNIT NO. 2 

DATE: 10-04-04 

Gross Load (Kl-2! = 

Actual Test Load 

KWH 
KWH 

2,500 

2,500 

3,500 

3.500 

4,500 

4,500 

5,600 
5,600 

6, IOC 

K a h u l u i P o w e r P l a n t 

S u b j e c t ; H e a t R a t e T e s t i n g 
DATE: 1 0 - 0 4 - 0 4 
KPP UNIT NO- 2 

B O I L E R - T U R B I N E 
A m b i e n t A i r T e m p 
G a s E n t e r i n g A , H , 
G a s L e a v i n g A , H , 
A i r E n t e r i n g A , H . 
A i r L e a v i n g A . H . 
C i r c . W a t e r I n l e t 
C i r c . H a t e r O u t l e t 
C o n d e n s e r V a c u u m 
B a r o m e t r i c P r e s s u r e 
E x c e s s 0 2 

F e e d w a t e r F l o w [x lOOOl 
S t e a m F l o w [XlOOOl 
T h r o t t l e S t m . P r e s s , 
F e e d w a t e r t o B l r . 

GENERATOR 
Generator Integrator, Start 
Generator Integrator, Stop 
Generator Integrator, Diff, 
Generator Volts 
Generator Amps 
Generator VARS 

• F . 
• F . 
• F -

H g . 
H g . 
\ 

L b / H r 
L b / H r 
P S I G 

MWH 
V, 
A , 
MVAR 

108 
485 

355 

108 

74,0 

85-9 
29 

29,78 

2,70 

26.6 
30.4 

3 84 

300 

110 
490 

355 

115 

74,0 
89,1 

26,60 

29,79 

1,80 

40.1 

42-5 
388 

315 

112 

510 

370 

118 

74,0 

84,4 

29,00 

29,79 

1,30 
50,2 

53,2 

390 

330 

116 

54 8 

398 
117 

74,0 

87,4 

28.80 

29,76 

1.20 
64-3 

67-8 

3 90 

344 

8025.1 

8027,6 

2,5 
11,700 

143 

1,6 

8030.0 

8033,5 
3-5 

11,800 

195 

2.0 

8037,7 

8042,2 

4,5 

12,000 

260 

3,6 

8047-6 

8053,3 

5-7 

11,900 

310 

2-3 

0.0 

F , 0 . T e n p , - F , 

F - O - T e n p , ( C o r r , ) 
F - O - U s a g e ( L b s . / H r , ) 
T e s t T i m e ( H o u r s ! 
S p e c i f i c G r a v i t y ffl F . O . T e m p 
F , 0 . u s e d ( G a l s . l 
PT RATIO 
KW ( G e n , ! 
KW ( A u x . ) 
B T U / g a l ( A p p r o x . ) 
B T U / g a l ( T e s t L a b ) 

HEAT RATE (APPROX,1 
HEAT RATE (APPROX,)N 
HEAT RATE (ACTUALl -G 
HEAT RATE (ACTUAL)-N 

FUEL CORRECTION: 

2-5 
230 

0,94095 

1987.0 

1 

242-0 
1.000 

2.500 

200 

151,000 
152,024 

T E S T 

3-5 
225 

0,9427 

2770.0 

1 

337-3 
1.000 

3,500 

200 

151,000 
152,024 

L O A D S 

4-5 
222 

0,94375 

3469.0 

1 

422-4 

1,000 

4,500 

230 

151,000 
152,024 

- K W 

5.6 

224 

0.94305 

4375.0 
1 

532.8 
1,000 

5,700 

260 

151,000 
152,024 

0-0 

0 

1,02145 

0,0 

1 

0,0 
1,000 

0 

0 

151,000 
152,024 

14.615 

15.885 

14.714 

15,993 

14,553 

15,435 

14,651 

15,539 

14,175 

14,936 

14,271 

15,040 

14,113 

14,788 

14,209 

14,888 

ttDIV/0 1 

ttDIV/0! 

ttDIV/0! 

ttDIV/OI 

AUX, TRANSFORMER 
A u x , KWH M t r , S t a r t KWH 
A u x . KWH M t r . E n d (XlOOl KWH 
A u x , L o a d I n d i c a t o r MW 
A u x , v o l t s V , 
A u x , Amps A . 

6892,9 

6894,9 

0,20 

12,0 

6896,5 

6898,5 

0.20 

12.5 

6 900,9 

6903,2 

0.23 

12,8 

6905.9 

6908.5 
0-26 

15.0 

0-00 

FUEL OIL 
F .O . T o t a l i z e r - S t a r t 
S t a r t T e s t 
F .O, T o t a l i z e r - E n d 
End T e s t 
F , 0 . D i f f , 

Lbs/Hr. 

Time 
Lbs/Hr-

Time 
Lbs/Hr. 

471474,0 
0639 

473461,0 

0739 
1987 

475410.0 
0824 

478180.0 

0924 
2770 

481492,0 

1022 

484961,0 

1122 
3469 

489330,0 

1223 

493705,0 

1323 
4375 0 

EQUIPMENT STATUS 
B o i l e r B l o w d o w n - O p e n * 
S u p p l y i n g S t n A u x S t m Y e s / N o 
C i r c u l a t i n g P u m p s N u m b e r 

FUEL O I L ANALYSIS 
F - O , T e m p , ffi H e a t e r 
F , 0 , T e m p , ffi B u r n e r Dec l t 
S u l f u r , w t , % 
A P I G r a v i t y * 6 0 * F , 
H i g h e r H e a t i n g V a l u e 

• F , 0 , H t r SI a t o m i z i n g s t e a m . 

0 
No 

1 

0 

No 

1 

0 

Yes 

2 

0 

Yes 

2 

•F 

•F 

API 

BTU/Gal 

230 
190 

1.59 
7,5 

152,024 

225 
175 

TEST BY; 
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CALCULATIONS FOR HEAT RATE CURVE 
by: Rodney Jung 

KPP UNIT NO- 2 Fuel Oil Tested: 10-08-04 
DATE; 10-04-04 Tested by; E.Wong 

GENERATED (MW) 
HEAT HATEIBTU/MWIG 
HEAT RATE [BTU/MWIN 
NUMBER OF TESTS 
PRICE OF FUEL/BBL 
H-H,V, (BTU/GALI 

A, B, C CONSTANTS: 
GROSS 

PREDICTED VALUES: 
GENERATED (MW)G 
HEAT RATE(BTU/MW!G 
GENERATED (MW)N 
HEAT RATE(BTU/MWIN 
GROSS (KBTU) 
NET (MBTU) 
COST/KWH 
G/KWH 
G/PS-H 

A= 
B= 
C= 

PREDICTED VALUES (CONT. 
GENERATED (MWIG 
HEAT RATE(BTU/MW)G 
GENERATED (MWIN 
HEAT RATE(BTU/KW)N 
GROSS (MBTU) 
NET (KBTU) 
COST/KWH 
G/KWH 
G/PS-H 

2,5 
14,714 
15,993 

4 
534,5663 
152,024 

15,358,63 
(272,6351 
11,6105 

2.0 
14,660 

1,8 
16.349 
29,720 
29,428 
50,0805 
367,15 
267,48 

: 
4.5 

14,367 
4,3 

15,100 
64,651 
64,475 
50,0778 
354,97 
258,60 

3,5 
14,651 
15.539 

act. 
act. 

2.2 
14.815 

2.0 
16,211 
32,593 
32.421 
50,0803 
366,04 
266,67 

4.7 
14,334 

4-5 
15,045 
67,368 
67.250 
50,0776 
354,15 
258.01 

4,5 
14,271 
15,040 

NET A-
B-
C= 

2,5 
14,750 

2,3 
16,016 
36-874 
36-836 

50.0799 
364,43 
265,49 

5.0 
14,366 

4,8 
14,975 
71,429 
71,431 

50,0774 
352,96 
257,14 

5.7 
11,209 
14,666 

18,101.64 
(1,043,5671 

83,6529 

2.7 
14,707 

2.5 
15,694 
39.709 
39.735 
50,0797 
363.36 
264,73 

5,2 
14,2 55 

5,0 
14,937 
74,125 
74,237 

SO,0772 
352,20 
256,59 

3.0 
14,645 

2.8 
15,724 
43-936 
44-027 

50,0793 
361.65 
263,61 

5.6 
14.196 

5.4 
14.681 
79.497 
79.911 

50.0769 
350,75 
255,53 

3.3 
14,605 

3,0 
15,619 
46.736 
46,856 

50.0791 
360,85 
262,89 

5,8 
14,168 

5,5 
14,863 
82,174 
82,341 

50.0767 
350,05 
255,02 

3.5 
14,547 

3.3 
15,474 
50,913 
51,064 
50.0788 
359.41 
261.84 

6.0 
14,141 

5.7 
14,852 
84,845 
85,249 
50.0766 
349.38 
254.53 

3,7 
14,509 

3,5 
15,386 
53.683 
53-850 
50.0766 
358.48 
261.16 

6,1 
14.128 

5,8 
14,849 
86.178 
86.716 
50.0765 
34 9.06 
254.30 

4.0 
14,454 

3.6 
15,266 
57,815 
58,010 

50,0783 
357.12 
260.17 

4.3 
14,418 

4.0 
15,194 
60.557 
60.777 

50.0781 
356.24 
259.53 
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MAUI ELECTRIC CO., LTD, 
KAHULUI POWER PLANT 
HEAT RATE TEST DATA 

KAUI ELECTRIC COMPANY, INC-

KPP UNIT NO. 2 
DATE: 08-16-04 

Gross Load (Kl-2) > 
Actual Test Load 

KWH 
KWH 

2.500 
3.000 

3,500 
4,000 

4,500 
5,000 

5.600 
5,500 

6,100 

Kahului Power Plant 

Subject: Heat Rate Testing 
DATE: 06-16-04 
KPP UNIT NO, 2 

BOILER-TURBINE 
Ambient A i r Temp ' F -
Gas E n t e r i n g A,H, *F. 
Gaa Leav ing A.H. ' F . 
A i r E n t e r i n g A.H, - F . 
A i r Leav ing A.H. " F . 
C i r c . Water I n l e t -F -
C i r c . Water O u t l e t - F . 
Condenser Vacuum Hg. 
B a r o m e t r i c P r e s s u r e Hg. 
Exces s 02 t 
Feedwa te r Flow (XIOOO) Lb/Hr 
Steam Flow (XIOOO) Lb/Hr 
T h r o t t l e S tm. P r e s s . PSIG 
Feedwa te r t o B l r . *F. 

GENERATOR 
Generator Integrator, Start 
Generator Integrator, Stop 
Generator Integrator, Diff, M W H 

Generator Volts V. 

Generator Amps A. 

Generator VARS MVAR 

108 
490 
345 
112 
370 

74-0 
81.0 
28.7 

29.9 

1 .70 

35 
40 
395 
305 

106 
525 
376 
116 
385 

74,0 

83,5 

28.50 

29.88 
1-50 

47 
50 

395 
322 

111 
565 
402 
114 
4 00 

74,0 

86,3 

28.30 
29,86 

1,20 
59 
66 

3 96 

336 

111 
580 
411 
110 
405 

74,0 

67,2 
28,10 

2 9,84 

1,00 

65 
69 

3 96 

342 

7024.7 

7027,6 

2.9 
11,700 

170 
1-8 

7035,4 

7039,4 

4.0 
11,800 

228 
2-3 

7042,5 

7047.4 

4,9 
11,800 

278 
2,5 

7048.9 

7054,3 
5.4 

11.900 

306 
2,7 

0,0 

F,O, Temp, •F, 

F,0. Temp, (Corr,) 

F.O. Usage (Lbs./Hr.) 

Test Time (Hours) 

Specific Gravity ffi F.O.Temp 
F.O, Used (Gals.l 

PT RATIO 

KW (Gen.! 
KW (Aux.! 

BTU/gal (Approx.I 

BTU/gal (Test Labi 

HEAT RATE (APPROX.I 
HEAT RATE (APPROX,)N 

HEAT RATE (ACTUAL)-G 
HEAT RATE (ACTUAL) -N 

FUEL CORRECTION: 

3,0 
229 

0,9413 

2494,0 

1 

303.7 

1,000 

2,900 

240 
151,000 
146,714 

T E S T 

4.0 
223 

0.9434 

3324.0 

1 

404-8 
1,000 

4,000 

240 
151,000 
146,714 

L O A D S 
5,0 

223 
0,9434 

4121,0 

1 

501,8 
1,000 

4,900 

2 50 
151,000 

146,714 

- M W 

5.5 
216 

0.94585 

4505,0 

1 

548,6 
1,000 

5,400 

260 
151,000 

146.714 

0-0 
0 

1,02145 
0.0 

1 

0,0 
1,000 

0 
0 

151,000 
146,714 

15,813 

17,240 

15,365 

16,751 

15.280 

16,256 
14,647 

15,794 

15,464 

16,296 

15,026 

15,833 

15,340 

16,116 
14,905 
15,659 

flDIV/0! 
flDIV/01 
flDIV/0! 
ttDIV/0! 

AUX. TRANSFORMER 
Aux. KWH Mtr, Start 
Aux- KWH Mtr, End [XlOOl 
Aux- Load Indicator 
Aux. Volts 
Aux. Amps 

KWH 
KWH 
MW 

6167,5 
6169.9 
0-24 

14.0 

6174.8 
6177,2 

0-24 

14,0 

6178,8 
6181,3 

0,25 

14.2 

6182,0 
6184,6 
0,26 

14.2 

0.00 

FUEL OIL 
F,0. Totalizer-Start 
Start Test 
F,0, Totalizer-End 
End Test 
F,0. Diff, 

Lbs/Hr. 
Time 
Lbs/Hr. 
Time 
Lbs/Hr, 

80680117,0 
0719 

80682611,0 
0819 
2494 

80689121,0 
1019 

80695064,0 
1158 

60692445.0 180699165,0 
1119 
3324 

1258 
4121 

80700447,0 
1315 

80704952.0 
1415 
4505 0 

EOUIPMENT STATUS 
B o i l e r Blowdown-Open 1; 
S u p p l y i n g S t n Aux Stm Yes/No 
C i r c u l a t i n g Pumps Number 

FUEL OIL ANALYSIS 
F , 0 , Temp, ffi H e a t e r 
F , 0 , Temp, ffi B u r n e r Dec)^ 
S u l f u r , Wt. \ 
API G r a v i t y ffi 60 " F , 
H i g h e r H e a t i n g Va lue 

* F , 0 , H t r L a t o m i z i n g s t eam. 

0 
Yes 
2 

0 
Yes 
2 

0 
YPB 
2 

0 
Yes 
2 

•F 
-F 

API 
BTU/Gal 

229 
226 

1 ,76 

15,5 
146,714 

223 
224 

TEST BY: 

223 
222 

,1 KBfll i 
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218 
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CALCULATIONS FOR HEAT RATE CURVE 
by: Rodney Jung 

KPP UNIT NO. 2 

DATE: 08-16-04 

Fuel Oil Tested: 08-27-04 

Tested by: E.Wong 

GENERATED (MW) 

HEAT RATE(BTU/MW1G 

HEAT RATE(BTU/MW)N 

NUMBER OF TESTS 

PRICE OF FUEL/BBL 

H,H,V, (BTU/GAL) 

A, B, C CONSTANTS: 
GROSS 

PREDICTED VALUES: 

GENERATED (MW!G 

HEAT RATE[BTU/MW)G 
GENERATED (MWIN 

HEAT RATE[BTU/KW1N 

GROSS (KBTU) 

NET (MBTUl 
COST/KWH 

G/KWH 

G/PS-H 

A-

B-

C-

PREDICTED VALUES (CONT, 
GENERATED (MWIG 

HEAT RATE(BTU/KW1G 
GENERATED (MWIN 
HEAT RATE(BTU/MW!N 

GROSS (MBTU) 

NET (MBTU) 
COST/KWH 

G/KWH 

G/PS-H 

2,9 

15,365 

16,751 

3 

S33.5350 
146,714 

15,446.80 

55.234 

(28.81761 

3.0 

15,443 

1.8 

17,278 
30,884 

30,409 
50.0840 

381.53 

277,96 

: 
4.5 

15,112 

4.3 

15.989 
68.003 

66,113 
50,0822 
373,37 

272.01 

act. 
act. 

2,2 

15,429 

2.0 

17,155 
3 3.94 3 

33.623 

50,0840 
381-21 

277-72 

4-7 

15,070 

4-5 
15,909 

70,828 

70,956 
50,0820 

372,34 

271,26 

4.9 

15,026 
15.633 

NET fl. 

B-

C-

2.5 
15,405 

2.3 
16,976 

38.512 
36,367 

50,0838 

380,61 
277,29 

5.0 

15,003 

4 ,8 
15,797 

75,013 
75.034 

50.0616 

370,67 

270,05 

5,4 

14.905 

15,659 

18,703,22 

(800.126) 

43.7633 

2,7 

15,386 

2,5 

16,862 
41,542 

41,480 
50,0637 

380,15 

276,95 

5.2 

14,955 

5.0 
15,726 

77,765 
77,843 

50.0614 

369.49 

269.19 

3,0 

15,353 

2,8 
16,697 

46.059 
46.063 

50,0836 

379,34 

276,36 

5.6 
14,852 

5.3 
15,595 

83,173 

83.277 

SO.0808 

366.96 
267.34 

3,2 
15,338 

3.0 

16,591 
49,051 

49,109 
SO.0834 

378.73 

275,91 

5,8 

14.798 
5,5 

15.535 
85,827 

86,062 

50.0805 
36 5,61 

266,36 

3.5 
15,287 

3.3 

16.439 

53.505 

53.591 
50,0832 

377.71 

275.17 

6,0 

14,741 

5,7 

15,478 

88,445 

88,843 
50,0802 

364,21 

265,33 

3,7 
15,257 

3,5 

16,342 
56.4 50 

56.543 
50,0630 

376.95 

274.62 

6,1 
14,711 

5.8 

15,451 
89.740 

90.233 
50.0801 

363,48 

264.81 

4.0 
15,207 

3-8 

16,203 
60.827 

60,923 

50.0828 
375.72 

273,72 

4.3 
15,170 

4.0 
16,115 

63,716 

63,614 

SO.0826 
374,82 

273,07 
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MAUI ELECTRIC CO., LTD, 
KAHULUI POWER PLANT 
HEAT RATE TEST DATA 

MAUI ELECTRIC COMPANY, INC. 

KPP UNIT NO. 2 
DATE: 06-16-04 

G r o s s Load (Kl-21 > 
A c t u a l Tes t Load 

BOILER-TURBINE 
Ambient A i r Temp 
Gas E n t e r i n g A.H. 
Gas Leaving A.H, 
A i r E n t e r i n g A.H, 
A i r Leaving A.H-
C i r c . Water I n l e t 
C i r c , Water O u t l e t 
Condenser Vacuum 
B a r o m e t r i c P r e s s u r e 
Excess 02 

Feedwater Flow (XIOOOI 
Steam Flow (XIOOO) 
T h r o t t l e Stm. P r e s s , 
Feedwate r t o B l r . 

AUX. TRANSFORMER 
Aux. ICWH Mtr , S t a r t 
Aux, KWH Mtr . End [XlOOl 
Aux, Load I n d i c a t o r 
Aux, V o l t s 
Aux, An^s 

ICWH 

KWH 

•F. 

'F. 
•F, 
•F, 
*F. 
•F, 
Hg-
Hg. 
% 
Lb/Hr 
Lb/Hr 
PSIG 
•F. 

GENERATOR 
Generator Integrator, s ta r t 
Generator Integrator, stop 
Generator Integrator, Diff. MWH 
Generator Volts V, 
Generator Amps A. 
Generator VARS MVAR 

KWH 
KWH 
MW 

2,500 
2,500 

3.500 

3,500 

4,500 

4.500 
5.600 

5,000 

6.100 
5,600 

92 
4 80 
328 
107 
360 

72,0 

79,0 
28,7 

2 9,98 
2.70 

30 
32 

391 
295 

96 
505 
352 
110 
370 

73.0 

81.0 
28,60 

30,02 

1,80 

39 
42 

393 
311 

97 
545 
383 
129 
385 

73,0 

84,0 

28,40 

30.02 

1.40 
52 
57 

3 94 

330 

97 
560 
396 
130 
395 

73,0 

86,0 

28.30 

30.00 

1.20 
59 
63 

3 94 
338 

98 
580 
410 
131 
405 

73.0 

67.0 
28,20 

29,95 
1,10 

64 
69 

394 
342 

1581.3 

1583,9 

2.6 
11,600 

154 
l.B 

1585.7 

1589,1 
3,4 

11.600 

186 
1,8 

1591-0 

1595.5 

4-5 
11,700 

240 
1-8 

1597.9 

1602,9 

5.0 
11,700 

264 
1,9 

1606,0 
1611.4 

5,4 
11,700 

2 92 

1,9 

3032,0 
3034,4 

0.24 

14.1 

3035.8 
3038.2 

0.24 

14.1 

3039,4 

3041.9 

0,25 

14.3 

3043,1 

3045,6 

0.25 

14,4 

3047-1 

3049,7 

0.26 

14.5 

Kabulu i Power P l a n t 

S u b j e c t : Heat R a t e T e s t i n g 
DATE: 06 -16 -04 
KPP UNIT NO, 2 

F.O. Temp. * F . 
F.O, Tenp, ( C o r r . 1 
F , 0 . u s a g e ( L b s , / H r . l 
T e s t Time (Hours! 
S p e c i f i c G r a v i t y ffi F.O.Temp 
F.O. Used ( G a l s , I 
PT RATIO 
KW (Gen.l 
KW [Aux.l 
BTU/gal (Approx.1 
BTU/gal [Test Lab) 

HEflT RATE [APPROX.) 
HEflT RATE [APPROX.)N 
HEAT RATE (ACTUAL) -G 
HEAT RATE (ACTUAL) -N 

FUEL CORRECTION; 

2.5 
229 

0,9413 

2143.0 
1 

261,0 
1,000 

2.600 

240 
151,000 

151,048 

T E S T 

3,5 
224 

0,94305 

2851.0 
1 

347-2 

1,000 

3,400 

240 
151,000 
151.04B 

L O A D S 

4,5 
220 

0,94445 

3752.0 
1 

4 56.9 

1,000 

4,500 

250 
151,000 
151,048 

- M W 

5,0 
221 

0-9441 

4161,0 
1 

506,7 

1,000 

5.000 

2 50 
151,000 

151,048 

5.6 
220 

0,94445 

4547,0 
1 

553.7 

1,000 

5,400 

260 
151,000 

151.048 

15.156 

16,697 

15,161 

16,702 

15,419 

16,590 

15,424 
16,595 

15,331 

16,233 

15,336 
16,238 

15,302 

16,108 
15,307 

16,113 

15,483 

16,266 
15,488 

16,271 

FUEL OIL 

F.O, Totalizer-Start 
Start Test 

F.O, Totalizer-End 
End Teat 

F.O. Diff. 

EQUIPMENT STATUS 

Boiler Slowdown-Open t 

Supplying Stn Aux Stm Yes/No 
Circulating Pumps Number 

FUEL OIL ANALYSIS 
F.O, Temp, ffi Heater 
F.O, Temp, ffi Burner Deck 
Sulfur, Wt. t 
API Gravity ffi 60 "F, 
Higher Heating Value 

* F,0. Htr i atomizing steam. 

Lbs/Hr. 

Time 
Lbs/Hr-

Time 
Lbs/Hr. 

75818181,0 
0646 

75820324,0 

0746 

2143 

75821879,0 

0820 

75824730,0 
0920 

2851 

75826353,0 

0948 
75830105-O 

1048 

3752 

75832133-0 

1117 

75836294.0 
1217 

4161 

75838909,0 

1252 

75843456.0 

1352 
4547 

0 
Yes 
2 

0 
Yea 
2 

0 
Yes 
2 

0 
Yes 
2 

0 
Yes 
2 

•F 
•F 

API 
BTU/Gal 

' LO-1 inlection rate 

229 
226 

1,64 

11.5 
151,048 

224 
225 

TEST BY: 

220 
223 

221 
223 

John KRaliinohomnkn 

220 
222 
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CALCULATIONS FOR HEflT RATE CURVE 
by ; Rodney Jung 

KPP UNIT NO. 2 Fuel O i l T e s t e d : 06 -22 -04 
DATE: 06-16-04 T e s t e d by : K.Nalcamatsu 

GENERATED (MW) 
HEAT RATE(BTU/MW)G 
HEAT RATE(BTU/KW)N 
NUMBER OF TESTS 
PRICE OF FUEL/BBL 
H.H.V. [BTU/GAL! 

fl, B, C CONSTANTS: 
GROSS 

PREDICTED VALUES: 
GENERATED [MWIG 
HEflT RATE[BTU/MW!G 
GENERATED (MWIN 
HEflT RATE(BTU/MWIN 
GROSS (MBTUl 
NET [MBTUl 
COST/KWH 
G/KWH 
G/PS-H 

A= 
B> 
C= 

PREDICTED VALUES [CONT, 
GENERATED [MWIG 
HEflT RATE(BTU/MW1G 
GENERATED (MWIN 
HEAT RATE(BTU/MWIN 
GROSE (MBTUl 
NET [MBTUl 
COST/KWH 
G/KWH 
G/PS-H 

2.6 
15,161 
16.702 

5 
531,2753 
151.048 

14,643,63 
290,217 
(27,6979) 

2.0 
15.113 

1,8 
16.960 
30,227 
29.685 

50,0745 
373,41 
272,04 

: 
4,5 

15.369 
4,3 

16,272 
69.249 
69-157 

50.0759 
380.22 
277.00 

3,4 
15,424 
16,595 

act. 
act-

2,2 
15,146 

2,0 
16.696 
33.326 
33.120 
50,0747 
374.27 
272.66 

4,7 
15,396 

4,5 
16,246 
72,360 
72,294 
50,0759 
380.39 
277.12 

4.5 
15.336 
16,238 

NET A-
B> 
C 

2,5 
15,196 

2,3 
16,783 
37.990 
37.929 

50.0749 
375.46 
273.53 

5.0 
15,402 

4,8 
16,215 
77,011 
77,020 
50,0759 
380.55 
277.24 

5.0 
i5,307 
16,113 

18,051,18 
(647,584) 
56,0577 

2.7 
15,225 

2,5 
16,711 
41.108 
41 ,110 
SO.0751 
376,18 
274,06 

5,2 
15,404 

5,0 
16,200 
80.100 
60,188 
50-0759 
380,59 
277,27 

5.4 
15,488 
16,271 

3-0 
15,265 

2.8 
16,613 
45.795 
45.852 
50,0753 
377.16 
274.77 

5.6 
15,400 

5,3 
16,183 
86,241 
86,415 

50,0759 
380,50 
277,20 

3.2 
15,269 

3.0 
16.553 
48.924 
48,997 

50,0754 
377,74 
275,20 

5.6 
15,395 

5.5 
16,181 
89,292 
89,643 

50.0759 
380,37 
277,11 

3,5 
15,320 

3,3 
16,471 
53.620 
53.697 

50.0755 
378,52 
275,76 

6,0 
15,388 

5,7 
16,164 
92,327 
92,895 

SO,0759 
380.19 
276.98 

3,7 
15,338 

3,5 
16,423 
56,752 
56.622 

SO.0756 
378.97 
276-09 

6.1 
15,383 

5.8 
16,187 
93.838 
94.531 
SO.0758 
180,08 
276,90 

4-0 
15,361 

3,8 
16,358 
61.445 
61.505 
50,0757 
379,54 
276,50 

4,2 
15.374 

4,0 
16.320 
64,571 
64,628 

50,0758 
379,85 
276.73 
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MAUI ELECTRIC (TO,. LTD. 
KAHULUI POWER PLANT 
HEAT RATE TEST DATA 

MAUI ELECTRIC COMPANY, INC. 

KPP UNIT NO, 2 

DATE: 02-13-04 

Gross Load (Kl-2) — > 

Actual Test Load 

BOILER-TURBINE 

Ambient Air Temp 

Gas Entering A , H . 

Gas Leaving A.H, 
Air Entering A,H, 

Air Leaving A,H, 

Circ, Water Inlet 

Circ, Water Outlet 
Condenser Vacuum 

Barometric Pressure 

Excess 02 
Feedwater Flow (XIOOO) 

Steam Flow (XlOOOl 

Throttle Stm, Press, 

Feedwater to Blr. 

KWH 
KWH 

*F. 
•F 
•F 
•F 
-F 
•F 
•F 
Hg 
Hg 
t 
Lb/Hr 
Lb/Hr 

PStG 
•F 

GENERATOR 

Generator integrator. Start 

Generator Integrator. Stop 

Generator integrator, Diff, KWij 

Generator Volts V. 

Generator Amps A. 

Generator VARS MViiR 

AUX. TRANSFORMER 

AUX. KWH Mtr, Start KWH 

Aux. KWH Mtr. End (XlOO) KWH 

Aux- Load Indicator MW 

Aux, Volte V, 

Aux. AmpB A. 

2,500 

2,500 

3,500 1 

3,500 1 

4, 500 

4, 500 

5,600 

5,500 

6,100 

98 
460 
327 
90 

370 
71.0 
80.6 
28.7 

30.02 

2.10 

29 
30 

392 
290 

96 
4 92 

355 
90 

370 
71,0 

83,2 

28.50 

30.04 
1-80 

41 
43 

392 
312 

100 
520 
371 
92 

380 
71.0 

86,0 
28-30 

30,05 

1,40 

52 
55 

3 92 
328 

102 
555 
395 
96 

410 
71,0 
89.2 

28.10 

30.01 

0.90 

69 
69 

392 
342 

1506.0 

1506,5 

2.5 
11,600 

142 
1,6 

1511.2 
1514.7 

3,5 
11,800 

207 
2,3 

1517,2 
1521,6 

4,4 
11,800 

235 
2.0 

1527.8 
1533,3 

5.5 
11,800 

300 
2,4 

0-0 

7052,0 
7054.3 
0,23 

13,5 

7056-3 
7058.6 
0,25 

14-0 

7060,2 
7062.7 

0.25 

14.0 

7065,6 
7068,3 

0,25 

12.1 

0,00 

Kahului Power Plant 

Subject: Heat Rate Testing 
DATE: 02-13-04 
KPP UNIT NO. 2 

F.O, Temp. *F, 
F,0, Temp. (Corr.) 
F.O, Usage (Lbs,/Hr.) 
Test Time (Hours) 
Specific Gravity ffi F.O,Temp 
F.O. Used (Gals,1 
PT RATIO 
KW (Gen,) 
KW (Aux,! 
BTU/gal (Approx.) 
BTU/gal (Test Lab! 

HEAT RATE (APPROX,1 
HEAT RATE (flPPROX.IN 
HEAT RATE (ACTUAL!-G 
HEAT RATE (ACTUALl-N 

FUEL CORRECTION: 

S - M W 
5 .5 

215 
0,9462 

2378,0 
1 

269,6 
1,000 
2.500 
230 

151.000 
147,762 

212 
0.94 72 5 
3229.0 

1 

393-2 
1,000 
3,500 
250 

151,000 
147,762 

210 
0.94795 
5022.0 

1 

611.5 
1,000 
4,400 
250 

151,000 
147,762 

210 
0.94795 
4940.0 

1 

601 ,6 
1,000 
5,500 
250 

151,000 
147,762 

0 
1-02145 

0,0 
1 

0,0 
1,000 

0 
0 

151,000 
147,762 

17,490 
19,263 
17,115 
18,64 9 

16,964 
16.269 
16.600 
17.677 

20,987 
22,251 
20,537 
21,774 

16,516 
17,302 
16,161 
16,931 

flDIV/0! 
flDIV/01 
flDIV/0! 
BDIV/0! 

FUEL OIL 
F , 0 . T o t a l i z e r - S t a r t Lbg /Hr . 
S t a r t T e s t Time 
F , 0 , T o t a l i z e r - E n d L b e / H r . 
End Tes t Time 
F , 0 - D i t f , L b s / H r . 

EOUIPMENT STATUS 
B o i l e r Blowdown-Open % 
Supp ly ing S tn Aux Stm Yee/No 
C i r c u l a t i n g Pumps Nuinber 

FUEL OIL ANALYSIS 
F.O. Temp, ffi H e a t e r *F 
F.O, Temp, ffi Burner Decli *F 
S u l f u r . Wt. \ 
API G r a v i t y ffi 60 ' F . A P I 
Higher H e a t i n g Va lue BTU/Gal 

* F.O, H t r U a t o m i z i n g s t e a m . 

66416148.0 
0602 

66416526.0 
0702 
2378 

66421115,0 
0752 

66424344,0 
0852 
3229 

66425580.0 
0928 

66430602.0 
1028 
5022 

66436201,0 
1139 

66441141,0 
1239 
4940 0 

0 
Yes 
2 

0 
Yes 
2 

0 
Yes 
2 

0 
Yes 
2 

• LO-1 iniection rate 
215 
215 

1 ,68 
12.1 

147.762 

212 
213 

TEST BY: 

210 
212 

210 
209 

.Tohn Kpiil i innhomoltii 
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CALCULATIONS FOR HEflT RATE CURVE 
by: Rodney Jung 

KPP UNIT NO, 2 Fuel Oil Tested: 02-20-04 
DATE: 02-13-04 Tested by; K,NakamatSu 

DATA: 
GENERATED (MW) 
HEAT RATE(BTU/MWIG 
HEAT RATE[BTU/MWIN 

NUMBER OF TESTS 
PRICE OF FUEL/BBL 
H . H - V , (BTU/GALI 

A, B, C CONSTANTS; 
GROSS 

PREDICTED VALUES: 
GENERATED (MWIG 
HEAT RATE(BTU/MW!G 
GENERATED (MWIN 
HEAT RATE(BTU/MW!N 

GROSS [KBTUl 
NET (MBTU! 
COST/KWH 
G/KWH 
G / P S - H 

A= 
B> 
C= 

PREDICTED VALUES [CONT. 
GENERATED (MW)G 
HEAT RATE(8TU/MW!G 
GENERATED (MW)N 
HEflT RATE(BTU/MW)N 

GROSS (MBTU) 
NET (MBTU) 
COST/KWH 
G/KWH 
G / P S - H 

2 . 5 
1 7 , 1 1 5 
1 8 . 8 4 9 

3 

5 2 8 , 3 1 6 1 
1 4 7 . 7 6 2 

1 9 , 2 6 5 , 6 1 
( 1 , 1 0 6 , 5 2 5 ) 

9 8 , 5 6 6 5 

2 . 0 
1 7 , 4 4 7 

1 . 8 
1 9 . 4 6 0 
3 4 , 8 9 4 
3 4 , 4 4 5 

5 0 . 0 7 9 6 
4 3 1 , 0 7 
3 1 4 , 0 4 

) : 
4 . 5 

16,282 
4 , 3 

17 .236 
6 9 , 1 9 9 
7 7 , 5 6 9 

5 0 . 0 7 4 3 
4 0 2 . 2 9 
2 9 3 , 0 8 

3 , 5 
16 .600 
17 ,877 

a c t . 
ac t . 

2 . 2 
17 ,308 

2 , 0 
19,206 
36 ,078 
37 ,636 

50 ,0790 
427 ,64 
311 .55 

4 , 7 

16,24 2 
4 , 5 

17 ,150 
72 .278 
8 0 . 6 0 3 

50 .0741 
401 .31 
292 .36 

NET A-
B-
C= 

2 . 5 
17 ,115 

2 . 3 
18,849 
42 .788 
42 .788 

SO,0781 
422 .88 
308 .08 

5 . 0 
16,197 

4 . 6 
17 ,043 
76 ,936 
85 ,213 

50 ,0739 
400 ,19 
291 ,55 

5 , 5 
If ,161 
16,931 

2 2 , 7 3 6 , 4 5 
( 1 , 9 7 0 , 8 1 5 ) 

166,4126 

2 . 7 
16,997 

2 . 5 
18,628 
45 .891 
46 .012 

50,0776 
419,94 
305.94 

5 . 2 
16,177 

5 , 0 
16,988 
80 ,076 
88 ,338 

50 .0738 
399.69 
291 ,18 

3 , 0 
16 ,833 

2 , 8 
18,322 
50 ,499 
50 ,751 

50 .0768 
415 ,90 
303,00 

5 , 6 
16,160 

5 , 4 

16.919 
86 ,457 
94 .744 

SO.0737 
399 .28 
290 .88 

3 . 2 
16 ,734 

3 . 0 

18 ,134 
53 .549 
53 .858 

SO,0764 
413-46 
3 0 1 . 2 1 

5 - 8 
16 ,164 

5 . 6 
16,904 
89 ,708 
98 ,042 

50 ,0737 
399 ,36 
290 ,94 

3 , 5 
16 ,600 

3 , 3 
17,877 
58-101 
56-101 

SO,0757 
410 ,15 
2 9 8 . 8 0 

6 , 0 
16 ,175 

5 , 6 
16,902 
93 .005 

101.414 
50 .0738 

399.64 
291 .15 

3 . 7 

16.521 
3 . 5 

17,723 
61 .127 
61 .143 

50,0754 
408 .19 
297,36 

6 . 1 

16,183 
5 . 9 

16,907 
94,673 

103 ,131 
50 .0738 

399 ,85 
291,30 

4 . 0 

16,417 
3 , 6 

17,516 
65 .666 
65 .684 

50 ,0749 
4 0 5 . 6 1 
295 .50 

4 , 2 
16 ,357 

4 , 0 
17 ,395 
6 8 . 6 9 9 
6 8 . 7 0 8 

50 .0746 
4 0 4 . 1 4 
2 9 4 . 4 2 
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MAUI ELECTRIC CO., LTD, 
KAHULUI POWER PLANT 
HEAT RATE TEST DATA 

KAUI ELECTRIC COKPANY, INC, 

KPP UNIT NO, 2 
DflTE; 10-25-03 

Gross Load (Kl-2) - - - > 
Actual Test Load 

BOILER-TURBINE 
Ambient Air Temp 
Gas Entering A.H, 
Gas Leaving A.H, 
Air Entering A,H. 
Air Leaving A-H, 
Circ, Water Inlet 
Circ. Water Outlet 
Condenser Vacuum 
Barometric Pressure 
Excess 02 

Feedwater Flow (XlooOl 
Steam Flow (XlOOOl 
Throttle Stm. Press. 
Feedwater to Blr, 

KWH 
KWH 

- F . 
* F . 
• F . 
• F , 
• F . 
H g . 
H g , 
% 

Lb/Hr 
Lb/Hr 
PSIG 
- F , 

2,500 3,500 
3,200 

4,500 
4,000 

5,600 
5,000 

6, 100 
6,000 

84 
490 
348 
84 
365 

74.0 
81-5 

28,60 
30,01 
3,38 

37 
39 
395 
720 

84 
4 90 

355 
64 

375 
74,0 
83,4 

26,60 

30,03 

2,35 

45 
48 

3 95 
740 

68 
510 
365 
88 

3 90 

75,0 

86,1 

28,40 

30.10 

1,04 
57 
60 

3 90 

775 

90 
530 
375 
90 

418 
75,0 

89,0 

26.20 

30,10 

1.20 
70 

73,S 
393 
798 

GENERATOR 
G e n e r a t o r I n t e g r a t o r , s t a r t 
G e n e r a t o r I n t e g r a t o r , s t o p 
G e n e r a t o r I n t e g r a t o r , D i f f , MWH 
G e n e r a t o r V o l t s v . 
G e n e r a t o r Amps A. 
G e n e r a t o r VARS MVAR 

0,0 

I3I4.7 

1317.6 

3,1 
11,600 

170 
1,6 

1321 .2 

1325,1 

3,9 
11,700 

211 
1,9 

1328.6 
1333.4 

4 ,8 
11.800 

260 
2,0 

1338.0 

1343,9 

5,9 
11,600 

312 
1.9 

Kahulu i Power P l a n t 

S u b j e c t ; Heat Rate T e s t i n g 
DATE: 10-25-03 
KPP UNIT NO. 2 

F-O, Tenp . - F . 
F-O, Tetrp. [ C o r r , ) 
F.O, Usage [ L b s , / H r . ) 
Tes t Time (Hours) 
S p e c i f i c G r a v i t y • F.O,Temp 
F.O, Used ( G a l s . ) 
PT RATIO 
KW (Gen,) 
KW (Aux,) 
BTU/gal (Approx.) 
BTU/gal (Test Lab) 

HEflT RATE (APPROX , ) 
HEAT RATE (APPROX. !N 
HEAT RATE (ACTUALl-G 
HEAT RATE (ACTUALl-N 

FUEL CORRECTION: 

0.0 
0 

1.02145 
0.0 

1 

0.0 
1,000 

0 
0 

151,000 
148,000 

T E S T 
3,2 
250 

0.93395 
2762.0 

1 

336.3 
1,000 
3,100 
230 

151,000 
148,000 

L O A D S - M W 
4.0 S.O 
240 

0,93745 
3358.0 

1 

408,9 
1,000 
3, 900 
240 

151.000 
148,000 

232 
0.94025 
4141.0 

1 

504.3 
1,000 
4,800 

250 
151.000 
148,000 

6.0 
231 

0-9406 
5011-0 

1 

610.2 
1,000 
5,900 

250 
151,000 
148,000 

WDIV/0! 
ttDlV/0! 
BDIV/0! 
«DIV/0! 

16,383 
17,696 
16,057 
17,344 

15.832 
16,870 
15.518 
16.535 

15,863 
16,735 
15,548 
16,402 

15,617 
16,308 
15,307 
15,984 

AUX. TRANSFORMER 
Aux. KWH Mtr. Start 
Aux. KWH Ktr, End [XlOOl 
Aux- Load Indicator 
flux. Volts 
Aux. twpB 

KWH 
KWH 
MW 0.00 

1259.6 
1262-1 
0.23 

14.0 

1264,3 
1266.7 
0,24 

14,0 

1268.5 
1271 ,0 
0,25 

14,0 

1273.0 
1275.5 
0.25 

14,1 

FUEL OIL 
F.O. Totalizer-Start 
Start Test 
F.O. Totaljzer-Ena 
End Test 
F-O- Diff. 

Lbs/Hr, 
Time 
Lbs/Hr, 
Time 
Lbs/Hr, 0 

56860676,0 
0610 

56863438.0 
0710 
2762 

56866385,0 
0803 

56869743,0 
0903 
3358 

56672723,0 
0947 

56876864,0 
1047 
4141 

56880801.0 
1135 

56885812,0 
123S 
5011 

EQUIPMENT STATUS 
Boiler Blowdown-Open t 
Supplying Stn Aux stm Yes/No 
Circulating Pumps Number 

FUEL OIL ANALYSIS 
F,0. Temp, ffi Heater 
F.O. Temp, ffi Burner Declc 
Sulfur, Wt. % 
API Gravity ffi 60 'F. 
Higher Heating Value 

' F.O, Htr & atomizing steam. 

0 
No 
2 

0 
No 
2 

0 
No 
2 

0 
No 
2 

•F 
-F 

API 
BTU/Gal 

1,63 
10.1 

148,000 

250 
234 

TEST BY; 

240 
233 

232 
227 

Msrrin ah Viion 

231 
232 
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CALCULATIONS FOR HEflT RATE CURVE 
by; Rodney Jung 

KPP UNIT NO. 2 
DATE: 10-25-03 

Fuel O i l T e s t e d ; 10 -29 -03 
T e s t e d by ; K,NalcamatBU 

DATA: 
GENERATED (KWl 
HEAT RATE[BTU/KW1G 
HEflT RATE(BTU/KW1N 
NUMBER OF TESTS 
PRICE OF FUEL/BBL 
H.H,V, [BTU/GALI 

3 . 1 
16 ,057 
17 ,344 

3 . 9 
15 ,518 
16 ,535 

4 . 8 
15,54 8 
16,402 

5 , 9 
15,307 
15.984 

531 .2975 a c t . 
148 ,000 a c t . 

A, B. C CONSTANTS: 
GROSS 

PREDICTED VALUES; 
GENERATED [MWIG 
HEAT RATE(BTU/KW)G 
GENERATED (MW)N 
HEAT RATE(BTU/MW)N 

GROSS (MBTU) 
NET (KBTU) 
COST/KWH 
G/KWH 
G / P S - H 

A -
B -

PREDICTED VALUES (CONT, 
GENERATED (KW)G 
HEAT RATE(BTU/MW!G 
GENERATED (MW)N 
HEAT RATE(BTU/MW|N 

GROSS (KBTUl 
NET (MBTUl 
COST/KWH 
G/KWH 
G / P S - H 

1 8 , 4 6 1 . 6 0 
( 1 , 0 8 5 , 8 5 8 1 

9 4 . 3 8 1 7 

2 . 0 
1 6 , 6 6 8 

1 . 6 
1 8 , 3 6 6 
3 3 , 3 3 5 
3 2 . 5 0 8 

5 0 , 0 8 3 9 
4 1 1 . 8 1 
3 0 0 , 0 2 

) : 
4 , 5 

15.4 87 
4 , 3 

16,382 
6 9,6 90 
69 ,626 

SO.0780 
382.64 
278 .76 

2 . 2 
16 ,530 

2 . 0 
16,144 
36 .365 
35 .744 

50 .0832 
4 0 6 . 4 1 
2 9 7 . 5 3 

4 , 7 

1 5 , 4 4 3 
4 . 5 

16 ,298 
7 2 . 5 8 3 
72 .690 

50 ,0778 
381 ,56 
277 ,98 

NET A. 
B> 
C 

2 , 5 
16,337 

2 , 3 
17,832 
4 0 . 8 4 3 
4 0 . 4 7 8 

50 .0823 
4 0 3 . 6 5 
294 .07 

S.O 
15,392 

4 . 8 
16.192 
76 ,960 
7 6 , 9 1 3 

50 ,0775 
380,30 
277 ,06 

2 1 , 1 9 0 , 9 4 
(1 ,687 ,6961 

137,5890 

2 . 7 
16,218 

2 . 5 
17,637 
43 ,789 
43 ,564 

SO.0817 
4 0 0 , 7 1 
291,92 

5 , 2 

15 ,367 
5 , 0 

16 ,135 
79 .911 
79 .670 

50,0774 
379 .69 
276-61 

3 . 0 
16,054 

2 , 8 
17.366 
4 6 , 1 6 1 
48 ,104 

50 .0808 
396 ,65 
288,97 

5 . 6 

15,341 
5 . 4 

16 ,055 
85 .909 
85 .892 

50 ,0772 
379,03 
2 7 6 , 1 3 

3 , 2 
15,954 

3 , 0 
17,199 
51 ,051 
51 .082 

50 .0803 
394.17 
267.16 

5 . 8 

15,339 
5 . 6 

16 ,031 
88 .965 
8 8 . 9 7 1 

50 ,0772 
378 ,98 
276 ,10 

3 . 5 
1 5 , 8 1 7 

3 . 3 
1 6 , 9 6 9 
5 5 . 3 6 1 
5 5 . 4 9 0 

50 ,0796 
3 9 0 , 8 1 
2 8 4 , 7 1 

6 . 0 

15,34 4 
5 - 8 

16 ,018 
92 .066 
9 2 , 1 0 3 

50 .0773 
379 .12 
2 7 6 , 2 0 

3 , 7 

15,736 
3 , 5 

16,830 
58,224 
56 ,400 

50 ,0792 
388,80 
283 ,25 

6 . 1 

15,350 
5 , 9 

16.016 
93 .635 
93 .692 

50 ,0773 
379.26 
276.30 

4 . 0 
15.628 

3 . 8 

16.642 
62 .514 
62 .572 

50-0787 
386.14 
2 8 1 . 3 1 

4 . 2 
15,566 

4 . 0 
16 ,530 
65 .378 
65-458 

50 .0784 
384 .60 
280 .19 
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MAUI ELECTRIC CO., LTD, 
KAHULUI POWER PLANT 
HEAT RATE TEST DATA 

MAUI ELECTRIC COMPANY, INC. 

KPP UNIT NO. 2 

DATE: 06-27-03 

Gross Load (Kl-2) > KWH 

Actual Test Load KWH 

BOILER-TURBINE 

Ambient Air Temp 'F. 

Gas Entering A.H. "F, 

Gas Leaving A.H. 'F, 
Air Entering A.H, 'F, 

Air Leaving fl,H. 'F, 

Circ. Water Inlet "F, 

Circ, Water Outlet "F. 

Condenser Vacuum ig. 

Barometric Pressure Ig-
Excese 02 t 

Feedwater Flow (XlOOOl Lb/Hi 

Steam Flow (XIOOO) Lb/ni 

Throttle Stm, Press, P S I G 

Feedwater to Blr, "F. 

GENERATOR 

Generator Integrator, Start 
Generator integrator, Stop 
Generator Integrator, Ditf. MWH 

Generator Volts V, 

Generator Amps A, 

Generator VARS MVflR 

AUX. TRANSFORMER 

Aux, KWH Mtr, Start KWH 

Aux, KWH Ktr. End (XlOO) KWH 

Aux, Load Indicator MW 

Aux, Volts V, 

Aux. Amps A, 

2 ,500 
2 .300 

3 ,500 
3, 500 

4 , 5 0 0 
4 ,600 

5.600 
5.600 

6, 100 

8 8 
5 0 0 
3 2 5 

8 8 
3 8 0 

7 3 . 0 
80-8 

29 ,30 
30 .06 

3-00 
2 8 
3 0 

3 9 0 
2 9 5 

94 
5 0 5 
3 5 5 

94 
3 8 0 

7 4 . 0 
84 ,5 

2 9 , 1 0 
30 ,06 

1-50 
4 2 
4 5 

3 9 0 
3 1 8 

95 
5 4 0 

3 8 0 
9 5 

4 0 0 
7 5 . 0 
7 8 , 9 

28 .80 
30-08 

0 .95 
5 5 
5 8 

3 9 0 
3 3 0 

96 
5 8 0 
4 0 5 

96 
4 2 0 

75.0 
91 ,5 

28 ,40 
30 ,07 

0 ,68 
68 
73 

3 90 
3 4 5 

9419 .9 
9422 ,2 

2 - 3 
11 ,600 

1 4 0 
1 . 5 

9425,4 
9428 .9 

3 , 5 
11 .600 

2 1 6 
2 , 4 

94 3 1 , 1 
9435,7 

4 , 6 
12 ,000 

2 8 0 
3 , 0 

9440,0 
9445,6 

5 , 6 
11,800 

3 0 5 
2 . 0 

0 , 0 

9985-1 
9987-4 

0 .23 

13-8 

9989 .6 
9992 .0 

0 ,24 

1 3 , 9 

9993.2 
9995 .7 

0-25 

14 .0 

9997,6 
10000,2 

0,26 

14 .1 

0 ,00 

Kahului Power Plant 

Subject: Heat Rate Testing 
DATE: 08-27-03 
KPP UNIT NO. 2 

F.O- Temp, 'F-

F-O- Temp, (Corr,1 

F.O. Usage (Lbs./Hr,) 

Test Time (Hoursi 

Specific Gravity ffi F.O-Temp 

F.O. Used (Gals.) 

PT RATIO 
KW (Gen.) 
KW [Aux,! 
BTU/gal (Approx . ) 
BTU/gal (Tes t Lab! 

HEflT RATE (APPROX.1 
HEAT RATE (APPROX.IN 
HEAT RATE (ACTUALl -G 
HEAT RATE (ACTUALl-N 

FUEL CORRECTION: 

2 , 3 
2 2 9 

0 ,9413 
2185-0 

1 

2 6 6 . 1 
1.000 
2 ,300 

2 3 0 
151 ,000 
148 ,690 

T E S T 
3 , 5 

2 2 6 
0 ,94235 
3 1 0 9 , 0 

1 

3 7 6 . 6 
1,000 
3 , 500 

2 4 0 
151 ,000 
146 ,690 

L O A D S 
4 , 6 

2 2 5 
0,9427 

3 9 6 7 , 0 
1 

4 8 3 . 1 
1,000 
4 , 6 0 0 

2 50 
151 ,000 
148 ,690 

- M W 
5,6 

2 2 2 
0 ,94375 
4 9 1 0 , 0 

1 

597 .9 
1,000 
5 ,600 

2 6 0 
151,000 
148 ,690 

0 , 0 
0 

1,02145 
0 . 0 

1 

0 , 0 
1,000 

0 
0 

151,000 
148,690 

17 ,468 
1 9 , 4 0 9 
1 7 , 2 0 1 
19 ,112 

1 6 , 3 3 4 
1 7 , 5 3 6 
16 ,084 
17 ,268 

15 ,857 
1 6 , 7 6 9 
15 .615 
16 ,512 

16 ,122 
1 6 , 9 0 7 
15 ,876 
16 ,64 8 

ttDIV/0! 
ttDIV/0! 
ttDIV/0! 
flDIV/0! 

FUEL OIL 
F,0, Totalizer-Start 

Start Test 

F,0. Totalizer-End 

End Test 
F.O. Diff, 

EOUIPMENT STATUS 
Boiler Blowdown-Open 
Supplying Stn Aux Stm 
Circulating Pumps 

FUEL OIL ANALYSIS 
F,0. Temp, ffi Heater 
F.O. Ten^. ffi Burner Dec)( 
Sulfur, Wt, % 
API Gravity ffi 60 -F. 
Higher Heating Value 

Lba /Hr . 
Time 
Lba/Hr . 
Tin,e 
Lbg/Hr-

54 73 9060 ,0 
0705 

54741265.0 
• 805 
21S5 

54744065,0 
0900 

54747174,0 
1000 
3109 

54749125,0 
1030 

54753092,0 
1130 
3967 

54756860-0 
1217 

54761770-0 
1317 
4920 0 

t 

Yea/NO 
Nun^er 

API 

BTU/Gal 

0 
Yea 

2 

0 
Y e s 

2 

0 
Y e s 

2 

0 
Y e s 

2 

2 2 9 
2 3 7 

1.76 
1 5 . 7 

148 ,690 

2 2 6 
2 2 5 

TEST BY: 

2 2 5 
2 2 5 

Raymnnd K 1 

2 2 2 

2 2 2 

Jr-TBI 

F,0, Htr & atomizing steam. 
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CALCULATIONS FOR HEAT RATE CURVE 
b y : R o d n e y J u n g 

KPP (JNIT NO, 2 F u e l O i l T e s t e d : 0 9 - 0 3 - 0 3 
DATE: 0 6 - 2 7 - 0 3 T e s t e d b y : K - N a l i a m a t s u 

DATA: 
GENERATED (MW) 
HEAT RATE(BTU/MW)G 
HEAT RATE(BTU/KW)N 
NUMBER OF TESTS 
PRICE OF FUEL/BBL 
H,H,V, (BTU/GAL) 

A, B, C CONSTANTS: 
GROSS A= 

PREDICTED VALUES: 
GENERATED (MW) 
HEAT RATE(BTU/MW)G 
HEAT RATE(BTU/MW)N 
GROSS (MBTUl 
NET (MBTU) 
COST/KWH 
G/KWH 
G/PS-H 

2,3 
17.201 
19,112 

4 
S33-1883 
148,690 

21,599-13 
(2,522.417) 
267.4486 

2,0 
17.6 24 
19.74 9 
3 5.24 8 
39.498 

SO-0937 
435.45 
317.23 

3.5 
16,084 
17,268 

act. 
act. 

2.2 
17,344 
19,319 
36,157 
42,501 

50,0922 
428,53 
312,20 

4,6 
15,615 
16,512 

NET A^ 
B< 
C= 

2.5 
16,965 
18,730 
42.412 
46,824 

50.0902 
419,15 
305,36 

5,6 
•5,876 
16,648 

25,724-99 
(3,747-109) 
379-5999 

2,7 
16,738 
18,375 
45,193 
49,613 
50-0890 
413,56 
301,29 

3,0 
16,439 
17,900 
49.317 
53,700 
30.0874 
406,16 
295.90 

3.2 
16,266 
17,621 
52-051 
56.368 

50,0864 
401-89 
292-79 

3,5 
16,047 
17,260 
56-164 
60.411 

50.0853 
396,48 
288,84 

3,7 
15,928 
17,057 
58,932 
63.112 
50.0646 
393,53 
286,70 

4-0 
15,789 
16,810 
63,155 
67,241 
50.0839 
390,10 
284,20 

4.2 
15,723 
16,683 
66.036 
70.070 
50,0836 
388.47 
283,01 

PREDICTED VALUES (CONT.l 
GENERATED (MW! 
HEAT RATE(BTU/KW)G 
HEAT RATE(BTU/KW)N 
GROSS (MBTUl 
NET (MBTU) 
COST/KWH 
G/KWH 
G / P S - H 

4,5 
15,664 
16,550 
70.488 
74.475 

50.0832 
387-02 
281.95 

4.7 
15.6 52 
16,499 
73,563 
77,545 
SO,0832 
386,71 
281,73 

5.0 
15,673 
16,479 
78.366 
82.397 

50,0833 
387,25 
282.12 

5,2 
15.714 
16.504 
61.715 
85.823 

SO.0835 
368,26 
262,86 

5,6 
15.661 
16.645 
88.820 
93,214 
SO.0843 
391,68 
265,49 

5.8 
15,966 
16.761 
92-603 
97.217 

50,0848 
394.48 
287.39 

6,0 
16,093 
16,908 
96-557 

101.448 
50,0855 
397.61 
289.67 

6.1 
16,164 
16,993 
98,601 

103,654 
50.0859 
399.38 
2 90.95 
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MAUI ELECTRIC CO-, LTD, 
KAHULUI POWER PLANT 
HEAT RATE TEST DATA 

MAUI ELECTRIC COMPANY, INC. 

KPP UNIT NO, 2 

DATE; 06-23-03 

Gross Load [Kl-21 

Actual Test Load 

KWH 

KWH 

2, 500 

3,000 

3,500 

4,000 

4,500 

4,600 

5,600 

5,200 

6,100 

5,600 

Kahului Power Plant 

Subject; Heat Rate Testing 

DATE: 06-23-03 

KPP UNIT NO, 2 

BOILER-TURBINE 

Ambient Air Temp -F. 
Gas Entering A.H. 'F, 

Gas Leaving A,H, 'F, 

Air Entering A,H, 'F, 

Air Leaving A,H, "F, 

Circ, Water Inlet 'F, 

Circ, Water Outlet -F, 

Condenser Vacuum (g. 

Barometric Pressure Ig, 
Excess 02 % 

Feedwater Flow (XlOOOl Lb/Hr 

Steam Flow (xiOOO) lii/Hr 

Throttle Stm. Press. PSIG 

Feedwater to Blr, -F, 

GENERATOR 

Generator Integrator, Start 

Generator Integrator, Stop 

Generator Integrator, Diff, MWH 

Generator volts V, 

Generator Amps A. 
Generator VARS MVAR 

82 

510 

300 
82 

370 

73.0 

82.4 

28.40 

30.10 
1-40 

36 

36 

3 90 

310 

89 

510 

355 

89 

3 60 

73.0 

656.0 
28.40 

30-10 
0.90 

46 

51 

390 

320 

91 
520 

370 
91 

390 

74.0 

67,5 

28-30 
30,10 

0,90 

54 

58 

390 

330 

92 
540 

385 

92 

400 

74.0 

89.4 
28-30 

30-08 
0.90 

62 

66 

390 

340 

92 
560 

395 

92 

405 

74,0 

90,9 

28.10 
30.05 

0,90 

68 
72 

390 
340 

4575.5 

4578.5 

3,0 

11,700 
172 

2.0 

4580,1 

4584,1 

4,0 

12,000 

250 
3,0 

4586,3 

4590,9 

4,6 

11,800 
280 

3,1 

4594.5 

4599,7 

5.2 
12,000 

310 
3,1 

4601,5 
4607,1 

5,6 

11,900 
310 

2,5 

F.O. Temp, *F, 

F.O, Temp, (Corr.1 

F.O. Usage (Lbs./Hr.l 

Test Time (Hoursi 

Specific Gravity » F-O-Ten^ 

F-O- Used (Gals-) 

PT RATIO 
KW (Gen,) 
KW (Aux,) 

BTU/gal (Approx-i 

BTU/gal (Test Lab) 

HEAT RATE (APPROX , ] 
HEAT RATE (APPROX,)N 
HEAT RATE (ACTUAL)-G 
HEflT RATE (ACTUAL)-N 

FUEL CORRECTION: 

3.0 

225 

0,9427 

2678,0 

1 

326,1 
1,000 

3,000 

240 
151,000 

147,762 

T E S T 

4 ,0 

225 
0,9427 

3533,0 
1 

430,2 

1,000 

4,000 
250 

151,000 
147,762 

L O A D S 

4,6 

225 

0,9427 

3987.0 

1 

485-5 
1,000 

4,600 

2 50 
151.000 

147,762 

- M W 

5-2 

222 

0,94375 

4472.0 
1 

544.6 

1,000 

5,200 

250 

151,000 
147,762 

5.6 

220 

0.94445 

4 64 6,0 

1 

590,4 

1.000 

5.600 

300 

151,000 

147,762 

16,414 

17,841 

16,062 

17,459 

16,241 

17,324 

15,893 
16,952 

15,937 

16,653 

15,596 

16,492 

15.813 

16.612 

15,474 

16,256 

15.919 

16.820 
15,577 

16,459 

AUX. TRANSFORMER 
flux. ICWH Mtr , S t a r t 
Aux. KWH Mtr , End (XlOO) 
flux. Load I n d i c a t o r 
Aux. V o l t s 
Aux- Amps 

KWH 
KWH 
MW 

7013,6 

7016.0 
0-24 

14,1 

7017,0 

7019,5 
0.25 

15,0 

7020,8 

7023,3 

0,25 

15,0 

7025,2 

7027,7 

0.25 

15,5 

7028,6 

7031,6 

0,30 

15,7 

FUEL OIL 
F.O. T o t a l i z e r - S t a r t 
S t a r t Tes t 
F.O, T o t a l i z e r - E n d 
End T e s t 
F .O. D i f f . 

Lbs/Hr, 

Time 
Lbs/Hr, 

Time 

Lbs/Hr. 

50007422.0 

0655 

50010100.0 

07 5 5 

2678 

50011500.0 

0820 

50015033,0 

0920 

3533 

50017000,0 

0950 

50020967,0 
1050 

3987 

50024141,0 

1135 

50028613.0 

1235 
4472 

50030220,0 

1255 

50035066,0 
1355 

4848 

EQUIPMENT STATUS 
B o i l e r Blowdown-Open \ 
S u p p l y i n g S t n Aux Stm Yes/No 
C i r c u l a t i n g Pumps Number 

FUEL OIL ANALYSIS 
F.O. Temp- ffi H e a t e r 
F , 0 , Temp- ffi B u r n e r Declc 
S u l f u r , Wt- V 
API G r a v i t y ffi 60 - F . 
H i g h e r H e a t i n g v a l u e 

• F .O, H t r & a t o m i z i n g s t e a m . 

0 

Yes 

2 

0 

Yes 

2 

0 

Yes 
2 

0 

Yes 
2 

0 

Ves 
2 

*F 

•F 

flpi 

BTU/Gal 

225 

222 

1,70 

15,9 

147,762 

225 

222 

TEST BY; 

225 

222 

Raymond K 

222 

222 

;<iSf 

220 

220 
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CfliCULflTIONS FOR HEAT RATE CURVE 
by: Rodney Jung 

KPP UNIT NO, 2 
DATE: 06-23-03 

F u e l O i l T e s t e d : 0 6 - 2 7 - 0 3 
T e s t e d b y : K , N a ] c a m a t s u 

DATA: 
GENERATED (MW) 

HEAT RATE(BTU/MW1G 
HEAT RATE[BTU/MWIN 
NUMBER OF TESTS 
P R I C E OF FUEL/BBL 
H . H , V . (BTU/GALI 

A, B, C CONSTANTS: 
GROSS 

PREDICTED VALUES: 
GENERATED [MW] 
HEAT RATE(BTU/MW1G 
HEAT RATE(BTU/MW)N 

GROSS (MBTU) 
NET (MBTU) 
COST/KWH 
G/KWH 
G / P S - H 

A -
B -
C= 

3 . 0 
1 6 . 0 6 2 
1 7 . 4 5 9 

5 
5 2 9 , 6 6 9 5 

1 4 7 . 7 6 2 

1 7 , 5 9 5 , 7 4 
( 6 5 0 . 6 7 9 ) 

4 9 . 7 5 9 8 

2 . 0 
1 6 . 4 9 3 
1 8 . 4 8 7 
3 2 . 9 8 6 
3 6 . 9 7 4 

5 0 . 0 7 9 4 
4 0 7 , 5 0 
2 9 6 , 8 7 

4 . 0 
1 5 , 8 9 3 
1 6 , 9 5 2 

ac t . 
act-

2 , 2 
1 6 , 4 0 5 
1 6 , 2 6 5 
3 6 , 0 9 0 
4 0 , 1 8 3 

5 0 , 0 7 9 0 
4 0 5 , 3 2 
2 9 5 , 2 6 

4 , 6 
1 5 , 5 9 6 
1 6 , 4 9 2 

NET A -
B> 
C= 

2 , 5 
1 6 , 2 8 0 
1 7 , 9 5 5 
4 0 - 6 9 9 
4 4 - 8 8 7 

5 0 - 0 7 8 4 
4 0 2 . 2 3 
2 9 3 . 0 3 

5 , 2 
1 5 , 4 7 4 

1 6 , 2 5 6 

2 1 , 3 7 8 , 3 4 

( 1 , 7 5 0 , 5 0 9 ) 
1 5 2 , 4 2 2 9 

2 . 7 
1 6 , 2 0 1 
1 7 , 7 6 3 
4 3 . 7 4 3 
4 7 , 9 6 0 

5 0 , 0 7 8 0 
4 0 0 , 2 9 
2 9 1 . 6 2 

5 . 6 
1 5 , 5 7 7 
1 6 , 4 5 9 

3 . 0 
1 6 , 0 9 1 
1 7 , 4 9 9 
4 8 , 2 7 3 
5 2 . 4 9 6 

5 0 . 0 7 7 5 
3 9 7 . 5 7 
2 8 9 . 6 4 

3 . 2 
1 6 , 0 2 2 

1 7 , 3 3 8 
5 1 , 2 7 2 
5 5 , 4 8 0 

5 0 . 0 7 7 2 
3 9 5 , 8 7 

2 8 8 , 4 0 

3 , 5 
1 5 , 9 2 7 
1 7 . 1 1 9 
5 5 , 7 4 5 
5 9 . 9 1 6 

5 0 , 0 7 6 7 
3 9 3 . 5 2 
2 8 6 , 6 9 

3 . 7 
1 5 , 8 6 9 
1 6 , 9 6 8 
5 8 . 7 1 4 

6 2 , 8 5 6 
S O , 0 7 6 4 

3 9 2 , 0 8 
2 6 5 , 6 4 

4 . 0 
1 5 , 7 8 8 
1 6 , 8 1 5 
6 3 , 1 5 4 
6 7 , 2 6 0 

5 0 , 0 7 6 0 
3 9 0 , 0 9 
2 6 4 , 1 9 

4 . 2 
1 5 , 7 4 0 
1 6 , 7 1 5 
6 6 , 1 0 7 

7 0 . 2 0 3 
5 0 - 0 7 5 8 

3 6 6 , 6 9 
2 6 3 , 3 2 

PREDICTED VALUES (CONT.) 
GENERATED (MW) 
HEAT RATE(BTU/MW)G 
HEAT RATE(BTU/MW)N 
GROSS (MBTU) 
NET (MBTU) 
COST/KWH 
G/KWH 
G / P S - H 

4 . 5 
1 5 . 6 7 4 
1 6 . 5 8 8 
7 0 , 5 3 5 
7 4 . 6 4 4 

S O . 0 7 5 5 
3 8 7 , 2 8 
2 8 2 , 1 4 

4 , 7 

1 5 . 6 3 6 
1 6 . 5 1 6 
7 3 , 4 8 8 
7 7 , 6 3 4 

5 0 , 0 7 5 3 
3 8 6 , 3 2 

2 8 1 . 4 4 

5 , 0 
1 5 , 5 8 5 
1 6 , 4 3 6 
7 7 - 9 2 7 
8 2 . 1 8 2 

5 0 . 0 7 5 1 
3 8 5 . 0 7 
2 8 0 . 5 4 

5 . 2 
1 5 , 5 5 7 
1 6 , 3 9 7 

8 0 , 8 9 5 
8 5 , 2 6 6 

5 0 , 0 7 4 9 
3 8 4 , 3 7 
2 8 0 , 0 2 

5 - 6 
1 5 , 5 1 1 
1 6 , 3 5 5 
6 6 , 8 6 3 
9 1 , 5 9 1 

5 0 . 0 7 4 7 
3 8 3 . 2 4 
2 7 9 . 2 0 

5 , 8 
1 5 . 4 9 5 
1 6 . 3 5 3 
8 9 , 6 6 8 
9 4 , 8 4 7 

S O . 0 7 4 6 
3 8 2 , 8 3 
2 7 6 , 9 0 

6 , 0 
1 5 . 4 8 2 
1 6 . 3 6 3 
9 2 . 8 9 1 
9 8 - 1 7 5 

5 0 , 0 7 4 6 
3 8 2 , 5 2 
2 7 6 , 6 7 

6 , 1 
1 5 . 4 7 7 
1 6 . 3 72 

9 4 . 4 0 9 
9 9 , 8 6 9 

5 0 . 0 7 4 5 
3 8 2 , 4 0 
2 7 6 . 5 8 
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MAUI ELECTRIC CO., LTD. 

KAHULUI POWER PLANT 

HEAT ftATE TEST DATA 

MAUI ELECTRIC COMPANY. INC. 

KPP UNIT NO. 2 

DATE: 01-20-03 

Gross Load (Kl-21 > 

Actual Test Load 

BOILER-TURBINE 

Ambient flir Temp 
Gas Entering A.H. 
Gas Leaving A,H, 
Air Entering A,H, 
Air Leaving A,K, 
Cite. Water Inlet 
Circ. water Outlet 
Condenser Vacuum 
Barometric Pressure 
Excess 02 

Feedwater Flow (XIOOO) 
Steam Flow (XIOOOI 

T h r o t t l e Stm, P r e s s . 
Feedwate r t o B l r . 

KWH 

KWH 

'F, 

•F, 

•F, 

•F, 

ig-
ig-\ 
Lb/Hr 

Lb/Hr 

PSIG 

•F, 

GENERATOR 
G e n e r a t o r I n t e g r a t o r , S t a r t 
G e n e r a t o r I n t e g r a t o r , S t o p 
G e n e r a t o r I n t e g r a t o r , D i t f . MWH 
G e n e r a t o r V o l t s v . 

G e n e r a t o r Amps A, 
G e n e r a t o r VARS MVAR 

AUX, TRANSFORMER 
A u x . KWH M t r , S t a r t KWH 
A u x . KWH M t r . End (XlOOl KWH 
Aux. Load I n d i c a t o r MW 
Aux, V o l t s V, 
Aux. Amps A. 

2,500 

3,000 

3,500 

3,500 

4,500 

4,500 

5,600 

2.600 

6, 1 .IO 

6,000 

80 

500 

340 

79 

375 
71 .0 

81.8 
29,00 

29,93 

2.00 
34 

38 
393 

725 

81 

510 

343 

80 
380 

71,0 

83,0 

28.90 

29,96 

1.30 
39 

43 
393 

140 

60 

550 
373 

80 

400 

71.0 

86,8 

28.70 

29.98 
1-10 

53 

58 

393 

760 

63 
590 

398 

81 

415 

71.0 

90.0 

28-30 

29-98 
0.97 

67 

73 

393 

805 

81 
605 

420 

60 

425 

71-0 
91.7 

28,20 

29,97 

1.10 

72 

79 
393 

815 

0641 

1906,6 

1911,6 
3,0 

11.700 

164 
1.7 

0804 

1912.9 
1916.3 

3,4 

11,800 

180 

1,5 

0935 
1918.5 

1923,1 

4.6 

11,800 
256 

2.3 

1054 

1924-7 

1930.3 

5.6 
11,900 

308 

2.1 

1124 

1933,3 

1939,3 
6,0 

11.700 

310 

1,0 

9682,9 

9685,2 

0,23 

14,1 

9686.1 

9688.5 

0.24 

14.1 

9689,8 

96 92.2 
0,24 

14,3 

9693-1 
9695,6 

0,25 

14,5 

9696,9 

9699,5 

0,26 

15,0 

Kahulu i Power P l a n t 

S u b j e c t : Heat Ra te T e s t i n g 

DATE: 0 1 - 2 0 - 0 3 
KPP UNIT NO. 2 

F,O. Temp. • F , 
F.O, Temp- ( C o r r . l 
F .O . Usage ( L b s . / H r . ! 
T e s t Time (Hoursi 
S p e c i f i c G r a v i t y ffi F.O,Temp 
F.O. Used [ G a l s . l 
PT RATIO 
KW (Gen. l 
KW [Aux.1 
BTU/gal (Approx.) 
BTU/gal (Tes t Labi 

HEAT RATE [flPPROX.1 
HEAT RATE (APPROX,1N 
HEAT RATE (ACTUBI.)-G 
HEAT RATE (ACTUALl-N 

FUEL CORRECTION; 

3.0 
226 

0,94235 

2550,0 

1 

310,5 
1,000 

3,000 

230 

151,000 

150,143 

T E S T 

3,5 

214 

0.94655 

2903,0 

1 

353,5 
1.000 

3.400 

240 

151,000 

150,143 

L O A D S 

4,5 

211 

0.9476 

3885,0 
1 

473,1 

1,000 

4,600 
24D 

151,000 

150.143 

- M W 

2,6 

208 

0,94865 

4828.0 
1 

587,9 

1,000 

5,600 
2 50 

151,000 

150,143 

6,0 

207 

0.949 

5182.0 
1 

631,0 
1,000 

6,000 

260 

151,000 

150,143 

15,630 
16,927 

15,541 

16,631 

15,700 

16,892 
15,611 

16,796 

15,530 

16,364 

15.441 

16,291 

15,853 

16.594 

15,763 

16,499 

15,861 

16.600 

15,791 

16,506 

FUEL OIL 
F.O. Totalizer-Start Lbs/Hr. 

Start Test Time 

F.O. Totalizer-End Lbs/Hr. 
End Test Time 

F.O, Diff, Lbs/Hr. 

EOUIPMENT STATUS 
Boiler Blowdown-Open t 

Supplying Stn Aux Stm Yes/No 
Circulating Pumps Number 

FUEL OIL ANALYSIS 

F,0, Temp, ffi Heater 
F.O, Temp, ffi Burner Declt 
Sulfur, Wt. % 
API Gravity ffi 60 "F. 
Higher Heating Value 

F.O, Htr S atomizing eteam. 

^6088537.0 

0642 
i6091087-O 

1742 

2550 

38092181,0 

0805 
38095084,0 

0905 

2903 

38097024.0 

0936 

38100909.0 

1036 

3865 

38102293.0 

1035 

38107121.0 

1155 

4828 

36109665.0 

1125 

38114847,0 
1325 

5182 

0 

Yes 
2 

0 
Yes 
2 

0 
Yes 

2 

0 

Yes 

2 

0 

Yes 
2 

•F 

•F 

API 

BTU/Gal 

226 

211 

1.28 
13,2 

150,143 

214 

212 

TEST BY: 

211 
210 

208 
208 

,7 KfAt i innhi-wnnVii 

207 

207 
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CALCULATIONS FOR HEAT RATE CURVE 
by: Rodney Jung 

KPP UNIT NO. 2 Fuel Oil Tested: 01-23-03 
DATE; 01-20-03 Tested by: K-Nakamatsu 

DATA: 
GENERATED (MW) 

HEAT RATE(BTU/KW)G 
HEAT RATE(BTU/KW)N 
NUMBER OF T E S T S 
P R I C E OF FUEL/BBL 
H . H . V , (BTU/GAL) 

A, B , C CONSTANTS: 
GROSS 

PREDICTED VALUES; 

GENERATED (MW) 
HEAT RATE(BTU/MW1G 
HEAT RATE(BTU/MWIN 
GROSS [MBTUl 
NET [MBTUl 
COST/KWH 
G/KWH 
G / P E - H 

A -
B ' 
C -

3 - 0 
1 5 , 5 4 1 
1 6 . 8 3 1 

4 
5 2 8 , 6 6 3 6 

1 5 0 , 1 4 3 

1 7 , 0 0 6 . 5 7 
( 7 8 5 , 7 2 4 ! 

9 8 , 3 9 5 4 

2 , 0 
1 5 , 8 2 9 
1 7 , 5 4 7 
3 1 - 6 5 7 
3 5 . 0 9 4 

5 0 . 0 7 2 5 
3 9 1 - 0 9 
2 8 4 . 9 2 

ac t . 
act. 

15 
17 
34 
38 

2 . 2 
7 5 4 
3 7 7 
6 5 9 
2 3 0 

S O , 0 7 2 1 
3 8 9 , 2 5 

2 8 3 , 5 8 

4 , 6 
1 5 , 4 4 1 
1 6 , 2 9 1 

NET A -
B -
C -

2 , 5 
1 5 . 6 57 
1 7 , 1 4 7 

3 9 , 1 4 3 
4 2 . 8 6 6 

S O . 0 7 1 7 

3 8 6 , 6 5 
2 8 1 , 6 3 

5 . 6 

- 5 , 7 6 3 
1 6 . 4 9 9 

1 9 , 9 3 7 . 1 3 
( 1 , 5 1 0 . 6 1 2 1 

1 5 7 , 7 4 5 6 

2 . 7 
1 5 , 6 0 2 
1 7 . 0 0 8 
4 2 , 1 2 7 
4 5 , 9 2 3 

S O . 0 7 1 4 
3 8 5 , 5 0 
2 8 0 , 8 4 

6 , 0 
1 5 , 7 9 1 
1 6 , 5 0 6 

3 . 0 
1 5 , 5 3 5 
1 6 , 8 2 5 
4 6 , 6 0 5 
5 0 . 4 7 5 

5 0 , 0 7 1 1 
3 8 3 , 8 3 
2 7 9 . 6 3 

3 , 2 
1 5 , 5 0 0 
1 6 , 7 1 6 
4 9 . 5 9 9 
5 3 . 4 9 9 

5 0 . 0 7 0 9 
3 8 2 , 9 6 
2 7 9 , 0 0 

3 . 5 
1 5 , 4 6 2 
1 6 , 5 8 2 
5 4 , 1 1 7 

5 8 , 0 3 8 
5 0 , 0 7 0 8 

3 6 2 , 0 2 
2 7 8 , 3 1 

3 , 7 
1 5 , 4 4 6 
1 6 , 5 0 7 
5 7 . 1 5 2 
6 1 . 0 7 7 

S O , 0 7 0 7 
3 8 1 . 6 4 
2 7 8 . 0 4 

4 , 0 
1 5 , 4 3 8 
1 6 . 4 1 9 
6 1 . 7 5 2 
6 5 . 6 74 

5 0 , 0 7 0 7 
3 8 1 , 4 3 
2 7 7 . 8 8 

4 , 2 
1 5 , 4 4 2 
1 6 , 3 7 5 
6 4 . 8 5 7 
6 8 . 7 7 6 

5 0 , 0 7 0 7 
3 8 1 . 5 4 
2 7 7 . 9 6 

PREDICTED VALUES (CONT. ) 
GENERATED (KW) 
HEAT RATE(BTU/MW1G 
HEAT RATE(BTU/MW1N 
GROSS (MBTU! 
NET (MBTUl 
COST/KWH 
G/KWH 
G / P S - H 

4 , 5 
1 5 , 4 6 3 
1 6 . 3 3 4 
6 9 . 5 8 5 
7 3 - 5 0 2 

5 0 - 0 7 0 8 
3 8 2 , 0 6 
2 7 6 , 3 4 

4 , 7 

1 5 . 4 8 7 
1 6 , 3 2 2 
7 2 . 7 9 0 
7 6 , 7 1 3 

5 0 - 0 7 0 9 
3 8 2 . 6 5 
2 7 8 . 7 7 

5 . 0 
1 5 , 5 3 8 
1 6 , 3 2 8 
7 7 , 6 8 9 
8 1 , 6 3 9 

S O , 0 7 1 1 
3 8 3 , 9 0 
2 7 9 . 6 8 

5 , 2 
1 5 , 5 8 1 
1 6 , 3 4 7 
8 1 . 0 2 3 
8 5 , 0 0 6 

5 0 , 0 7 1 3 
3 8 4 . 9 8 
2 8 0 . 4 7 

5 . 6 
1 5 , 6 9 2 
1 6 , 4 2 5 
8 7 . 8 7 6 
9 1 , 9 7 8 

5 0 , 0 7 1 8 
3 8 7 . 7 1 

2 8 2 . 4 6 

5 , 8 
1 5 . 7 5 9 
1 6 , 4 8 2 
9 1 , 4 0 4 
9 5 , 5 9 6 

5 0 , 0 7 2 1 
3 6 9 , 3 7 
2 6 3 . 6 7 

6 . 0 
1 5 . 8 3 4 
1 6 , 5 5 2 
9 5 , 0 0 7 
9 9 , 3 1 4 

5 0 , 0 7 2 5 
3 9 1 . 2 3 
2 8 5 - 0 2 

6 , 1 
1 5 , 6 7 5 
1 6 , 5 9 2 
9 6 , 8 3 7 

1 0 1 . 2 1 2 
5 0 . 0 7 2 7 

3 9 2 . 2 3 
2 8 5 . 7 5 
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MAUI ELECTRIC CO.. LTD, 

KAHULUI POWER PLANT 

HEAT RATE TEST DATA 

MAUI ELECTRIC COMPANY, INC, 

KPP UNIT NO, 2 

DATE: 12-23-02 

Gross Load (Kl-2) > 

Actual Test Load 

KWH 

KWH 

2,500 

3,000 

3.500 I 4,500 

3,500 1 4,500 

5,600 

5,000 

6,1'10 
5,500 

K a h u l u i P o w e r P l a n t 

S u b j e c t : H e a t R a t e T e s t i n g 
DATE: 1 2 - 2 3 - 0 2 
KPP UNIT NO, 2 

BOILER-TURBINE 
A m b i e n t A i r T e m p 
G a s E n t e r i n g A . H -
G a s L e a v i n g A - H . 
A i r E n t e r i n g A . H . 
A i r L e a v i n g A . H . 
C i r c . W a t e r I n l e t 
C i r c . W a t e r O u t l e t 
C o n d e n s e r V a c u u m 
B a r o m e t r i c P r e s s u r e 
E x c e s s 0 2 

F e e d w a t e r F l o w (XIOOO) 
S t e a m F l o w (XlOOOl 

Throttle Stm- Press-

Feedwater to Blr-

• F , 

19-
19-

V 
L b / H r 
L b / H r 
P S I G 

81 
495 
335 
76 
378 

71.0 

82,0 
29.30 

30-16 

1.60 

35 
39 

393 
730 

82 
505 
340 
79 
380 

71-0 

83-0 
29,20 

30,16 

1.30 

39 
44 
393 
740 

82 
54 0 

366 
84 

395 
71.0 

86-0 

28,90 

30,16 

1-00 
52 
58 

393 
775 

82 
560 
3 82 

85 
405 

71.0 

88-0 

28,80 

30.11 
0-90 

58 
64 

393 
785 

82 
575 
392 
84 

410 
71.0 

89,0 

286.00 

30.09 
0,90 

63 
69 

393 
800 

GENERATOR 

Generator Integrator. Start 
Generator Integrator, Stop 
Generator integrator, Diff- M W H 
Generator Volts v. 

Generator Amps A, 
Generator VARS M V A R 

9722.1 

9725.1 
3-0 

11,800 

178 
2.0 

9726-6 

9730-1 
3,5 

11.700 

198 
2.0 

9733.4 

9738,0 

4,6 
11,800 

260 
2-5 

9741.4 

9746,5 

5,1 
11,800 

280 
2-4 

9746,7 

9752.2 

5,5 
11,800 

300 
2,2 

F.O- Temp. 'F. 

F-O. Temp. (Corr,I 

F.O. Usage (Lbs./Hr.l 

Test Time (Hours) 

Specific Gravity ffi F,O.Temp 

F.O. Used (Gals.) 

PT RATIO 
KW ( G e n - 1 
KW ( f l u x . l 
B T U / g a l [ A p p r o x . 1 
B T U / g a l [ T e s t L a b ! 

HEAT RATE (APPROX- 1 
HEAT RATE (APPROX.1N 
HEAT RATE [flCTUALl -G 
HEflT RATE [ACTUALl-N 

FUEL CORRECTION: 

3,0 
223 

0.9434 

2659,0 
1 

323-8 

1,000 

3,000 

240 
151,000 

149,833 

T E S T 

3,5 

222 
0.94375 

2978-0 
1 

362-6 

1,000 

3,500 

240 
151,000 

149,833 

L O A D S - M W 

4,5 5,0 
217 

0-9455 
3872-0 

1 

471.5 

1,000 

4,600 
250 

151,000 

149,833 

218 
0-94515 

4258,0 
1 

516.5 

1,000 

5,100 
260 

151,^000 

149,833 

5.5 
215 

0.9462 

4613.0 
1 

561.7 

1,000 

5,500 
2 50 

151,000 

149,833 

16,296 

17,715 
16,172 

17,578 

15,645 
16,797 

15,524 

16,667 

15,478 
16,367 

15,358 

16,241 

15,352 
16,177 

15,233 
16,052 

15,422 
16,157 

15,303 
16,032 

AUX- TRANSFORMER 
A u x . KWH M t r . S t a r t 
A u x . KWH M t r , E n d (X lOO) 
A u x , L o a d I n d i c a t o r 
A u x - V o l t e 
A u x - Amps 

KWH 

KWH 

MW 

8371,4 

8373,8 
0,24 

14,0 

8374.9 

8377.3 

0.24 

14.1 

8379,3 

8381,8 

0,25 

14,9 

8363,5 

8386,1 

0,26 

15,0 

8386.2 
6388.7 

0.25 

15,2 

FUEL O I L 
F , 0 - T o t a l i z e r - S t a r t 
S t a r t T e s t 
F,0- Totalizer-End 

End Test 

F,0. DifC. 

Lbs/Hr. 

Time 

Lbs/Hr. 

Time 
Lbs/Hr-

36042408.0 

0704 
3604 5067.0 

0804 

2659 

36046459.0 

0833 
36049437,0 

0938 

2978 

36052282.0 

1019 
36056154,0 

1119 
3872 

36059114,0 

1201 

36063372,0 

130! 

4258 

36063599.0 

1304 

36068212.0 
1404 

4613 

EQUIM1ENT STATUE 

Boiler Blowdown-Open % 

Supplying Stn Aux Stm Yes/No 

Circulating Pumps Number 

FUEL OIL ANALYSIS 
F,0- Temp, ffi Heater 

F,0, Temp, 3 Burner Dec): 

Sulfur, Wt, \ 
API Gravity ffi 60 -F. 
Higher Heating Value 

• F,0. Htr & atomizing steam. 

0 
Yes • 

2 

0 
Yes • 

2 

0 
Yes • 

2 

0 
Yes * 

2 

0 
Yes • 

2 

-F 
•F 

API 
BTU/Gal 

223 
218 

1.10 

14,0 

149,833 

222 
220 

TEST BY: 

217 
215 

r. r.r^f 

218 
216 

215 
215 
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CALCULATIONS FOR HEAT RATE CURVE 
by: Rodney Jung 

KPP UNIT NO, 2 
DATE: 12-23-02 

Fue l O i l T e s t e d : 12-27-02 
T e s t e d by; K.Naltamatsu 

DATA: 
GENERATED (MW) 

HEAT RATE(BTU/MW)G 
HEAT RATE(BTU/MW)N 
NUMBER OF TESTS 
PRICE OF FUEL/BBL 
H . H . V . (BTU/GAL! 

A, B, C CONSTANTS: 
GROSS 

PREDICTED VALUES: 
GENERATED (MWI 
HEAT RATE(BTU/KW)G 
HEAT RATE(BTU/KW)N 
GROSS (MBTU) 
NET [HBTU) 
COST/KWH 
G/KWH 
G / P S - H 

A -
B -
C -

4 
5 3 1 - 5 7 6 7 

1 4 9 , 8 3 3 

1 7 , 2 8 5 . 6 0 
( 7 4 1 . 8 0 8 ) 

6 8 , 5 6 7 0 

2 . 0 
1 6 . 0 7 6 
1 7 , 6 5 3 
3 2 . 1 5 3 
3 5 . 3 0 7 

5 0 - 0 8 0 7 
3 9 7 . 2 0 
2 8 9 . 3 7 

3 , 5 
1 5 , 5 2 4 
1 6 , 6 6 7 

ac t . 
act-

2 , 2 
1 5 , 9 6 5 
1 7 , 4 9 6 
3 5 . 1 6 8 
3 8 , 4 9 5 

5 0 , 0 8 0 2 
3 9 4 . 9 6 
2 8 7 . 7 4 

4 . 6 
1 5 , 3 5 8 
1 6 , 2 4 1 

NET A -
B -
C -

2 , 5 
1 5 , 6 6 0 
1 7 , 2 7 9 
3 9 - 6 4 9 
4 3 . 1 9 7 

5 0 - 0 7 9 6 
3 9 1 , 6 5 
2 6 5 , 4 7 

5 . 1 
J"-, 2 3 3 
1 6 , 0 5 2 

1 9 , 6 1 9 , 6 7 

( 1 , 1 7 0 . 5 6 8 ) 
9 3 , 7 0 5 0 

2 . 7 
1 5 , 7 8 3 
1 7 , 1 4 2 

4 2 , 6 1 3 
4 6 , 2 8 4 

5 0 . 0 7 9 2 
3 8 9 , 9 5 
2 8 4 . 0 9 

5 . 5 
1 5 , 3 0 3 
1 6 , 0 3 2 

3 , 0 
1 5 , 6 7 7 
1 6 , 9 5 1 
4 7 , 0 3 2 
5 0 . 6 5 4 

5 0 . 0 7 8 7 

3 8 7 , 3 5 
2 8 2 , 1 9 

3 . 2 
1 5 , 6 1 4 

1 6 , 8 3 3 
4 9 . 9 6 5 
5 3 . 8 6 7 

5 0 , 0 7 8 3 
3 8 5 . 7 8 
2 8 1 - 0 5 

3 , 5 
1 5 . 5 2 9 
1 6 . 6 7 1 
5 4 . 3 52 
5 8 . 3 4 7 

S O . 0 7 7 9 
3 8 3 , 6 9 
2 7 9 , 5 3 

3 , 7 
1 5 , 4 8 0 
1 6 , 5 7 1 

5 7 . 2 7 4 
6 1 , 3 1 4 

S o , 0 7 7 7 
3 6 2 . 4 6 
2 7 8 , 6 3 

4 , 0 
1 5 , 4 1 5 
1 6 , 4 3 7 

6 1 , 6 6 2 
6 5 , 7 4 7 

5 0 , 0 7 7 4 
3 8 0 , 8 8 
2 7 7 . 4 8 

4 , 2 
1 5 , 3 6 0 
1 6 , 3 5 6 
6 4 . 5 9 4 
6 8 . 6 9 6 

5 0 . 0 7 7 2 
3 7 9 . 9 9 
2 7 6 . 8 3 

PREDICTED VALUES (CONT. ) 
GENERATED (MW) 
HEAT RATE(BTU/KW)G 
HEAT RATE(BTU/KW)N 
GROSS (MBTU) 
NET (MBTU) 
COST/KWH 
G/KWH 
G / P S - H 

4 , 5 
1 5 , 3 3 6 
1 6 , 2 5 0 
6 9 - 0 1 2 
7 3 . 1 2 3 

5 0 . 0 7 7 0 
3 7 8 . 9 1 
2 7 6 , 0 5 

4 , 7 
1 5 , 3 1 4 

1 6 , 1 8 8 
7 1 . 9 7 5 
7 6 . 0 8 3 

5 0 , 0 7 6 6 
3 7 8 - 3 6 
2 7 5 - 6 5 

5 . 0 

1 5 , 2 9 1 
1 6 , 1 0 9 
7 6 , 4 5 4 
8 0 . 5 4 7 

5 0 . 0 7 6 7 

3 7 7 , 8 0 
2 7 5 , 2 3 

5 , 2 
1 5 , 2 8 2 
1 6 , 0 6 7 
7 9 , 4 6 8 
8 3 , 5 4 6 

S O . 0 7 6 7 
3 7 7 , 5 9 
2 7 5 , 0 8 

5 , 6 
1 5 . 2 6 2 
1 6 , 0 0 3 
8 5 . 5 7 8 
8 9 - 6 1 7 

5 0 . 0 7 6 7 
3 7 7 . 5 7 
2 7 5 . 0 7 

5 . 6 
1 5 , 2 9 0 
1 5 , 9 6 3 
8 8 - 6 8 0 
9 2 . 6 9 9 

5 0 . 0 7 6 7 
3 7 7 . 7 7 

2 7 5 . 2 1 

6 , 0 
1 5 , 3 0 3 
1 5 , 9 7 0 
9 1 . 8 1 9 
9 5 - 8 1 8 

5 0 . 0 7 6 8 
3 7 8 . 1 0 
2 7 5 . 4 6 

6 , 1 
1 5 , 3 1 2 
1 5 , 9 6 6 
9 3 , 4 0 3 
9 7 , 3 9 2 

5 0 , 0 7 6 6 
3 7 8 . 3 2 
2 7 5 , 6 2 
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MAUI ELECTRIC CO., LTD. 
ICAHULUI POWER PLANT 
HEflT RATE TEST DATA 

MAUI ELECTRIC COKPAHY, INC-

KPP UNIT NO, 2 
DATE: 08-14-02 

Gross Load (Kl-2) ---> 

Actual Test Load 

BOILER-TURBINE 

Ambient Air Temp 
Gas Entering A,H. 
Gas Leaving A,H-
Air Entering A,H, 
Air Leaving A,H. 
Circ, Water Inlet 
Circ, Water Outlet 
Condenser Vacuum 
Barometric Pressure 
Excess 02 

Feedwater Flow (XlOOOl 
Steam Flow (XIOOOI 
Throttle Stm, Press. 
Feedwater to Blr. 

No LO-1 added 

KWH 

KWH 

•F, 

•F, 

•F, 

ig-

19-\ 
Lb/Hr 

Lb/Hr 

PSIG 
•F, 

GENERATOR 
Generator Integrator, Start 
Generator integrator. Stop 
Generator Integrator, Diff, MWH 
Generator Volts V, 
Generator Amps A, 
Generator VARS MVAR 

2,500 
3,000 

3,500 
3,500 

4.500 
4,500 

5,600 
5.000 

6, 100 
5, 500 

93 
500 
350 
93 

386 
73.0 
81.2 

29,20 
30,00 
2.63 

36 
37 

395 
312 

95 
505 
355 
95 

380 
74,0 
82,5 

29,10 
30,03 
2.31 

42 
43 
395 
320 

96 
536 
376 
96 

390 
74,0 
85,3 

29,00 
30.09 
1-91 

54 
56 

395 
338 

96 
555 
388 
96 

396 
74,0 
86.6 

28-90 
30-09 
1,87 

60 
62 

3 94 

342 

98 
57 5 

400 
98 

418 
74,0 

88,1 

2 8.80 

30.06 

1.80 
67 
69 

3 94 

3 50 

9066.6 

906 9.6 
3,0 

11,800 

183 
2,6 

9071.4 

9074.9 
3,5 

11,750 

205 
2,5 

9078.9 
9083,5 

4.6 
11,800 

258 
2,5 

9085,9 

9090,9 

5,0 
11,800 

275 
2.5 

9093.6 

9099.1 
5-5 

11,800 

3 00 

2.3 

Kahului Power Plant 

Subject; Heat Rate Testing 
DATE: 08-14-02 
KPP UNIT NO. 2 

F.O, Temp, -F-

F.O. Temp. (Corr.l 

F.O, Usage (Lbs./Hr.l 

Test Time (Hoursi 

Specific Gravity 9 F.O.Temp 

F.O. Used (Gals.l 

PT RATIO 
KW (Gen.l 

KW [Aux.l 

BTU/gal [Approx,I 

BTU/gal [Test Lab) 

HEAT RATE (APPROX,) 
HEflT RATE (APPROX,)N 
HEAT RATE (ACTUAL) -G 
HEAT RATE (ACTUAL)-N 

FUEL CORRECTION: 

3,0 
234 

0,93955 

2525-0 
1 

307,5 

1,000 

3,000 
240 

151,000 

149,452 

T E S T 

3-5 

225 
0,9427 

2934-0 

1 

3 57,3 
l.OOO 

3,500 

230 
151,000 

149,452 

L O A D S 

4.5 
223 

0,9434 

3789.0 

1 

461,4 

1.000 

4.6O0 

240 
151,000 

149,452 

- M W 

5.0 

220 
0,94445 

4129,0 
1 

502-8 

1,000 

5,000 

24 0 
151,000 

149,452 

5.5 
220 

0.94445 

4559,0 
1 

555-2 

1,000 

5,500 

250 
151,000 
149,452 

15,476 

16,822 
15,318 

16,650 

15,414 

16,4 98 
15,256 

16.329 

15,146 

15,980 

14,991 

15,816 

15,185 

15,950 

15,029 
15,787 

15,242 

15,968 

15,086 
35,804 

AUX. TRANSFORMER 
Aux, KWH Mtr , S t a r t 
Aux, KWH M t r . End (XlOO) 
Aux, Load I n d i c a t o r 
Aux. V o l t s 
Aux- Amps 

KWH 
KWH 
MW 

2185-8 

2188-2 

0,24 

13-8 

2189,4 
2191.7 

0,23 

14,0 

2193.9 

2196-3 
0-24 

14 ,0 

2197,6 

2200,0 

0,24 

14,0 

2201,3 

2203,8 

0.25 

15,0 

FUEL OIL 
F.O. T o t a l i z e r - S t a r t L b s / H r . 
S t a r t T e s t Time 
F .O. T o t a l i z e r - E n d L b s / H r . 
End T e s t Time 
F .O. D i f f . L b s / H r . 

EOUIPMENT STATUS 
B o i l e r Blowdown-Open * 
S u p p l y i n g S t n Aux Stm Yes/No 
C i r c u l a t i n g Pumps Number 

FUEL OIL ANALYSIS 
P.O. Tetrp- ffi Hea t e r 
P .O. Tertp, ffi Burner Dec)i 
S u l f u r , Wt, % 
API G r a v i t y ffi 60 - F . 
H i g h e r H e a t i n g Value 

' F .O. Ht r & a t o m i z i n g s t e a m . 

26347326,0 
0604 

26349851,0 
0704 
2525 

26351340,0 
0735 

26354274,0 
0635 
2934 

26357596,0 
0930 

26361367,0 
1030 
3789 

26363442,0 
1100 

26367571-0 
1200 
4129 

26369823,0 
1230 

26374382,0 
1330 
4559 

0 
Yes * 
2 

0 
Yes • 

2 

0 
Yes • 

2 

0 
Yes • 

2 

0 
Yes • 

2 

•F 
•F 

API 
BTU/Gal 

234 
229 

1,75 
13.3 

149.452 

225 
222 

TEST BY: 
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CALITULATIOKS FOR HEAT RATE CURVE 
by: Rodney Jung 

KPP UNIT NO. 2 
DATE: 08-14-02 

No LO-1 added 

Fuel O i l T e s t e d : 0 6 / 2 1 / 0 2 
T e s t e d by: K-Nalcamatsu 

DATA: 
GENERATED (MW| 

HEAT RATE(BTU/KW1G 
HEAT RATE[BTU/KW1N 
NUMBER OF TESTS 
PRICE OF FUEL/BBL 
H , H - V - (BTU/GALI 

A, B , C CONSTANTS: 
GROSS 

PREDICTED VALUES: 
GENERATED (MWI 
HEAT RATE(BTU/MW)G 
HEAT RATE(BTU/MW)N 
GROSS (MBTU) 
NET [MBTUl 
COST/KWH 
G/KWH 
G / P S - H 

A> 
B -
C 

3 , 0 
1 5 . 3 1 8 
1 6 , 6 5 0 

5 
5 2 7 , 3 0 3 6 

1 4 9 . 4 5 2 

1 7 . 2 9 1 , 0 3 
( 9 3 8 , 8 4 8 ! 

9 7 , 3 0 7 1 

2 . 0 
1 5 , 8 0 3 
1 7 , 6 7 4 
3 1 , 6 0 5 
3 5 , 3 4 7 

5 0 , 0 6 8 7 
3 9 0 , 4 4 
2 8 4 , 4 5 

3 . 5 
1 5 , 2 5 6 
1 6 . 3 2 9 

a c t . 
a c t . 

2 . 2 
1 5 , 6 9 7 
1 7 , 4 4 1 

3 4 . 5 3 2 
3 8 , 3 7 1 

5 0 , 0 6 8 3 
3 8 7 . 8 2 
2 8 2 . 5 4 

4 - 6 
1 4 , 9 9 1 
1 5 , 8 1 6 

NET A -
B> 
C 

2 . 5 
1 5 , 5 5 2 
1 7 , 1 2 2 
3 8 , 8 8 0 
4 2 , 8 0 4 

5 0 , 0 6 7 6 
3 8 4 . 2 5 
2 7 9 . 9 4 

5 . 0 
1 5 , 0 2 9 
1 5 , 7 8 7 

2 0 , 8 2 8 , 0 4 
( 1 , 9 5 5 . 9 6 4 ! 

1 8 9 , 3 7 1 5 

2 . 7 

1 5 , 4 6 6 
1 6 , 9 2 7 
4 1 . 7 5 7 
4 5 . 7 0 4 

5 0 , 0 6 7 3 
3 8 2 . 1 1 
2 7 8 . 3 8 

5 , 5 
1 5 , 0 8 6 
1 5 , 8 0 4 

3 , 0 
1 5 , 3 5 0 
1 6 , 6 6 4 

4 6 , 0 5 1 
4 9 , 9 9 3 

5 0 . 0 6 6 8 
3 7 9 . 2 7 

2 7 6 . 3 0 

3 . 2 
1 5 , 2 8 3 
1 6 , 5 0 8 
4 8 , 9 0 6 
5 2 , 8 2 6 

5 0 , 0 6 6 5 
3 7 7 , 6 1 
2 7 5 . 1 0 

3 . 5 
1 5 , 1 9 7 
1 6 , 3 0 2 

5 3 . 1 9 0 
5 7 , 0 5 7 

5 0 , 0 6 6 1 
3 7 5 . 4 8 
2 7 3 . 5 5 

3 , 7 
1 5 , 1 4 9 
1 6 , 1 8 3 

5 6 . 0 5 3 
5 9 . 6 7 9 

S O . 0 6 5 9 
3 7 4 - 3 0 
2 7 2 . 6 9 

4 . 0 
1 5 , 0 9 3 
1 6 . 0 3 4 
6 0 , 3 7 0 
6 4 , 1 3 7 

S O . 0 6 5 6 
3 7 2 , 9 0 
2 7 1 , 6 7 

4 , 2 
1 5 . 0 6 4 
1 5 . 9 5 4 

6 3 , 2 7 0 
6 7 . 0 0 5 

5 0 , 0 6 5 5 
3 7 2 . 2 0 
2 7 1 . 1 6 

PHEDItrrED VALUES (CONT.l : 
GENERATED (MWI 4 . 5 4 . 7 5 .0 5-2 5 ,6 5 ,8 6 .0 6 , 1 
HEAT RATE(BTU/MW)G 15 ,037 15 ,028 15 ,029 15 ,040 15 ,085 15 ,119 15 ,161 IS ,185 
HEflT RATE(BTU/MW)N 1 5 , 6 6 1 15 ,818 15,783 15 ,778 15 .813 15 ,854 15 ,910 15,94 3 
GROSS (KBTU) 67 ,66 5 7 0 , 6 3 1 7 5,147 78 ,209 64 .476 87 ,6 91 90 ,966 92 ,628 
NET (HBTU! 71 ,374 74 ,346 78 ,913 62,044 66 .555 91 ,953 95 ,4 58 97,253 
COST/KWH 50 .06 54 50 ,0654 50,0654 50,0654 50.0656 50 .0656 50 ,065 9 SO,0661 
G/KWH 371.52 3 7 1 . 3 0 371,34 371 ,61 372 ,71 373,56 374 .59 375 ,18 
G/PS-H 270 ,6 6 270 ,50 270 ,53 270.72 271 ,53 272,14 272 .90 273 ,33 
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MAUI ELECTRIC CTO., LTD. 
KAHULUI POWER PLANT 
HEAT RATE TEST DATA 

MAUI ELECTRIC COMPANY, INC. 

KPP UNIT NO, 2 

DflTE: 04-24-02 

Gross Load (Kl-2! > 

Actual Test Load 

BOILER-TURBINE 

Ambient Air Temp 
Gas Entering A.H, 

Gas Leaving A,H, 

Air Entering A,H, 

Air Leaving A,H, 

Circ. Water Inlet 

Circ. Water Outlet 
Condenser Vacuum 

Barometric Pressure 
Excess 02 

Feedwater Flow (XIOOOI 

Steam Flow (xiOOOl 
Throttle stm, Press-

Feedwater to Blr, 

KWH 
KWH 

-F, 
*F, 
•F, 
•F, 
•F, 

-F, 
-F, 

!g. 
!g. 

\ 
Lb/Hr 

Lb/Hr 

PSIG 

•F, 

2,500 

2.500 
3,500 
3,500 

4,500 

4,500 

5,600 

5,500 

6,100 
6,OJO 

90 
470 
350 
90 

360 
73,0 

79,8 

26,20 

30,11 
3,10 

31 
32 
390 
291 

90 
498 
355 
90 

360 
74,0 

82.5 

29-10 
30-12 

2.18 

43 
45 

3 90 
312 

92 
525 
370 
92 
380 

74,0 

84.8 

29-00 
30.12 

1.59 

55 
56 
390 
328 

92 
570 
395 
92 

400 
74.0 

88.0 
28.80 

30,10 
1.71 

67 
70 

3 90 

342 

94 
580 
405 
94 

418 
74,0 

89,7 

28,60 

30,10 
1-50 

72 
76 

390 
3 50 

GENERATOR 
G e n e r a t o r I n t e g r a t o r . S t a r t 
G e n e r a t o r I n t e g r a t o r . S t o p 
G e n e r a t o r I n t e g r a t o r , D i f f . MWH 
G e n e r a t o r V o l t s v . 

G e n e r a t o r A m p s fl. 
G e n e r a t o r VARS MVAR 

250,9 

253,4 

2,5 
11,700 

143 
1,5 

255.8 

259.4 

3-6 
11,800 

192 
1,6 

261,4 

265,9 
4.5 

11,800 

248 
2,0 

269,5 

275-0 
5.5 

11,700 

2 98 
1.7 

277.0 

283,0 

6.0 
11,500 

310 
1-0 

K a h u l u i P o w e r P l a n t 

S u b j e c t ; H e a t R a t e T e s t i n g 
DATE: 0 4 - 2 4 - 0 2 
KPP UNIT NO. 2 

F . O - T e m p , * F . 
F . O . T e m p , ( C o r r , I 
F . O . U s a g e ( L b s . / H r . ) 
T e s t T i m e ( H o u r s ) 
S p e c i f i c G r a v i t y ffi F . O . T e n r p 
F . O . U s e d ( G a l s . ) 
PT RATIO 
KW ( G e n . l 
KW [ A u x . l 
B T U / g a l ( A p p r o x . 1 
B T U / g a l ( T e s t L a b ! 

HEAT RATE (APPROX. ! 
HEAT RATE ( A P P R O X . I N 
HEAT RATE (ACTTUALl-G 
HEAT RATE (ACTUAL!-N 

FUEL tXJRRECTION: 

L O A D S - M W 
. 5 5 . 

213 
0.9469 

2147.0 

1 

261,4 

1,000 

2.500 
220 

151,000 

150,857 

215 
0.9462 

3007-0 

1 

366.2 
1,000 

3,600 
240 

151,000 

150,857 

215 
0.9462 

3765.0 

1 

458.5 
1,000 

4,500 

240 
151,000 
150,857 

215 
0.9462 

4569.0 
1 

558-8 
1,000 

5,500 

2 50 

151,000 
150,857 

216 
0,94585 

5045.0 
1 

614.3 
1.000 

6,000 

240 
151,000 
150,857 

15,791 

17.315 
15.776 

17,299 

15,359 

16,456 

15,344 

16,440 

15,384 

16,251 

15,370 

16,236 

15.342 

16,073 

15,328 
16,057 

15,461 

16.105 

15,446 

16,090 

AUX, TRANSFORMER 
A u x . KWH M t r , S t a r t 
A u x , KWH M t r , E n d (XlOOl 
A u x . L o a d I n d i c a t o r 
A u x . V o l t s 
A u x . Amps 

KWH 

KWH 

MW 

7017.7 

7019.9 
0,22 

12,0 

7021-5 

7023-9 

0,24 

14.0 

7025,0 

7027,4 

0.24 

14.0 

7028.9 
7031.4 

0,25 

14 ,0 

7032.2 

7034.6 
0-24 

14 ,0 

FUEL OIL 
F , 0 . T o t a l i z e r - S t a r t 
S t a r t T e s t 
F.O. Totalizer-End 

End Test 

F.O. Diff. 

Lbs/Hr, 

Time 

Lba/Hr, 

Time 
Lbs/Hr, 

18335629.0 

0640 

18337776.0 
0740 

2147 

18339793,0 
0822 

18342800,0 

0922 

3 007 

18344458,0 

0950 

18348223,0 

1050 

3765 

18351193,0 

1130 

18355762,0 
1230 

4589 

16357451,0 

1250 
18362496.0 

1350 

5045 

EQUIPMENT STATUS 
B o i l e r B l o w d o w n - O p e n t 

S u p p l y i n g S t n A u x S t m Y e s / N o 
C i r c u l a t i n g Pumps N u m b e r 

FUEL O I L AHALYSIS 
F . O . T e n p , ffi H e a t e r 
F . O , T e n p , ffi B u r n e r D e c k 
S u l f u r , W t . 1 
A P I G r a v i t y ffi 6 0 - F . 
H i g h e r H e a t i n g V a l u e 

' F , o , H t r & a t o m i i i n g s t e a m . 

0 
Yes • 

2 

0 
Yes • 

2 

0 
Yes • 

2 

0 
Yes • 

2 

0 
Yes • 

2 

*F 
•F 

API 
BTU/Gal 

213 
212 

1.82 
11-4 

150,857 

215 
214 

TEST BY: 
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CALCULATIONS FOR HEAT RATE CURVE 
by: Rodney Jung 

KPP UNIT NO, 2 Fuel Oil Tested: 04-30-02 

DATE: 04-24-02 Tested by: E.Wong/S.Oshiro 

DATA: 

GENERATED (MW! 
HEAT RATE(BTU/MW)G 
HEAT RATE(BTU/MW)N 
NUMBER OF TESTS 
PRICE OF FUEL/BBL 
H.H.V, (BTU/GAL) 

A, B, C CONSTANTS: 

GROSS A-

PREDICTED VALUES: 
GENERATED (MW) 

HEAT RATE(BTU/MW)G 

HEAT RATE(BTU/MW)N 

GROSS (MBTU) 

NET (MBTU) 
COST/KWH 

G/KWH 

G/PB-H 

2 . 5 
1 5 , 7 7 6 
1 7 , 2 9 9 

5 
S 2 0 . 1 7 7 9 

1 5 0 . 8 5 7 

1 7 , 3 8 3 . 0 3 
( 8 8 4 , 3 6 2 ) 

9 3 , 5 9 3 5 

2 . 0 
1 5 , 9 8 9 
1 7 , 7 3 4 
3 1 , 9 7 7 
3 5 , 4 6 7 

5 0 , 0 5 0 9 
3 9 5 , 0 4 
2 8 7 , 8 0 

3 , 6 
1 5 , 3 4 4 
1 6 , 4 4 0 

ac t . 
act. 

2 , 2 
1 5 , 8 9 0 
1 7 , 5 4 1 

3 4 . 9 5 9 
3 8 . 5 9 0 

5 0 , 0 5 0 6 
3 9 2 , 6 1 
2 6 6 , 0 3 

4 , 5 
1 5 , 3 7 0 
1 6 , 2 3 6 

NET A . 
B> 

C> 

2 . 5 
1 5 , 7 5 7 

1 7 , 2 7 4 
3 9 , 3 9 3 
4 3 , 1 8 5 

5 0 . 0 5 0 2 
3 8 9 , 3 2 
2 8 3 , 6 3 

5 , 5 
1 5 , 3 2 8 
1 6 , 0 5 7 

2 0 , 3 0 6 - 2 4 
( 1 , 5 7 9 . 4 4 9 ! 

1 4 6 , 5 9 7 8 

2 , 7 
1 5 , 6 7 8 

1 7 , 1 1 0 
4 2 - 3 2 9 
4 6 . 1 9 6 

5 0 , 0 4 9 9 
3 8 7 , 3 5 
2 8 2 . 2 0 

6 , 0 
1 5 , 4 4 6 
1 6 , 0 9 0 

3 - 0 
1 5 , 5 7 2 
1 6 , 8 8 7 
4 6 , 7 1 7 
5 0 , 6 6 2 

5 0 . 0 4 96 
3 8 4 - 7 5 
2 8 0 - 3 0 

3 , 2 
1 5 , 5 1 1 
1 6 , 7 5 3 
4 9 , 6 3 7 
5 3 , 6 1 0 

S O . 0 4 9 4 
3 8 3 , 2 5 
2 7 9 , 2 1 

3 - 5 
1 5 , 4 3 4 
1 6 , 5 7 4 
54 , 0 2 0 
5 8 , 0 0 9 

5 0 - 0 4 9 2 
3 8 1 - 3 4 
2 7 7 - 8 2 

3 , 7 
1 5 . 3 9 2 
1 6 . 4 6 9 
5 6 . 9 5 1 
6 0 . 9 3 6 

5 0 , 0 4 9 0 
3 8 0 . 3 0 
2 7 7 . 0 6 

4 , 0 
1 5 , 3 4 3 
1 6 , 3 3 4 
6 1 . 3 7 2 
6 5 , 3 3 6 

S O . 0 4 6 9 
3 7 9 . 0 9 
2 7 6 , 1 8 

4 . 2 
1 5 . 3 2 0 
1 6 , 2 5 9 
6 4 . 3 4 3 
6 8 . 2 8 6 

S O . 0 4 8 8 
3 7 8 , 5 1 
2 7 5 , 7 5 

PREDICTED VALUES (CONT,) 
GENERATED [MW| 
HEAT RATE(BTU/MW)G 
HEAT RATE(BTU/MW)N 
GROSS (MBTU) 
NET (MBTU) 
COST/KWH 
G/KWH 
G / P S - H 

4 . 5 
1 5 , 2 9 9 
1 6 , 1 6 7 
6 8 , 8 4 4 

7 2 , 7 5 3 
5 0 , 0 4 8 7 

3 7 7 , 9 9 
2 7 5 . 3 8 

4 , 7 

1 5 , 2 9 4 
1 6 , 1 2 1 
7 1 - 8 8 2 
7 5 , 7 7 0 

S O , 0 4 8 7 
3 7 7 , 8 6 
2 7 5 , 2 9 

5 . 0 
1 5 , 3 0 1 
1 6 , 0 7 4 
7 6 , 5 0 5 
8 0 , 3 7 0 

5 0 , 0 4 8 7 
3 7 8 , 0 5 
2 7 5 . 4 2 

5 . 2 
1 5 , 3 1 5 
1 6 , 0 5 7 
7 9 , 6 3 9 
8 3 , 4 9 7 

5 0 , 0 4 6 8 
3 7 8 . 4 0 
2 7 5 - 6 7 

5 - 6 
1 5 , 3 6 6 
1 6 , 0 5 9 
8 6 , 0 4 6 
6 9 . 9 2 6 

5 0 , 0 4 6 9 
3 7 9 . 6 5 
2 7 6 . 5 8 

5 . 8 
1 5 , 4 0 2 
1 6 , 0 7 7 
8 9 , 3 3 3 
9 3 , 2 4 7 

5 0 , 0 4 9 1 
3 8 0 , 5 5 
2 7 7 , 2 4 

6 - 0 
1 5 , 4 4 6 
1 6 , 1 0 7 
9 2 , 6 7 7 
9 6 , 6 4 2 

5 0 . 0 4 9 2 
3 8 1 . 6 4 

2 7 8 - 0 3 

6 , 1 
1 5 , 4 7 1 
1 6 , 1 2 7 
9 4 . 3 7 3 
9 6 . 3 7 2 

5 0 , 0 4 9 3 
3 8 2 . 2 5 
2 7 8 . 4 8 
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MAUI ELECTRIC C O , , L T D . 
KAHULUI POWER PLANT 
HEAT RATE TEST DATA 

MAUI ELECTRIC COMPANY, I N C , 

KPP U N I T NO. 2 
DATE: 0 2 - 0 1 - 0 2 

Gross Load [Kl-2) > 
Actual Test Load 

BOILER-TURBINE 
Ambient Air Temp 
Gas Entering A.H, 
Gas Leaving A.H, 
Air Entering A.H, 
Air Leaving A-H. 
Circ, Water Inlet 
Circ, Water Outlet 
Condenser Vacuum 
Barometric Pressure 
Excess 02 
Feedwater Flow (XiooO) 
Steam Flow (XIOOO) 
Throttle Stm, Press, 
Feedwater to Blr. 

KWH 
KWH 

•F. 
•F, 
•F, 
'F, 
•F, 
•F, 
•F-

ig-
!g-
\ Lb/Hr 
Lb/Hr 
PSIG 
*F, 

2.500 
3,000 

3,500 
3,500 

4,500 
4,100 

5,600 
4,600 

6,100 
5,ior, 

95 
505 
340 
95 

340 
74.0 
82,0 
29,00 
30,17 
1 .80 

38 
38 

390 
315 

96 
510 
360 
96 

340 
74-0 
83-0 

29,00 
30,17 
1-40 

44 
45 

3 90 
320 

98 
520 
375 
96 

340 
74.0 
85.0 

28,90 
30,18 
1.10 

50 
51 

3 90 
325 

102 
550 
396 
102 
350 

74.0 
86.0 

28,80 
30,17 
1.00 

56 
58 

390 
335 

100 
575 
415 
100 
365 

74,0 
88,0 

28,50 
30,12 
1.00 

65 
67 
390 
345 

GENERATOR 
G e n e r a t o r I n t e g r a t o r , S t a r t 
G e n e r a t o r I n t e g r a t o r , S t o p 
G e n e r a t o r I n t e g r a t o r , D i f f , MWH 
G e n e r a t o r V o l t s V . 

G e n e r a t o r A m p s A , 
G e n e r a t o r VARS MVAR 

6688,4 
6691,4 

3.0 
11,800 

180 
2.2 

6693-2 
6696-7 

3,5 
11.600 

210 
2.5 

6698.7 
6702.8 

4 ,1 
11,900 

245 
3.0 

6705-0 
6709.6 

4.6 
12,000 

2 80 
3,3 

6712,1 
6717,4 

5,3 
11,900 

285 
2,0 

Kahulu i Power P l a n t 

S u b j e c t : Heat Rate T e s t i n g 
DATE: 02 -01 -02 
KPP UNIT NO. 2 

F-O, Temp, *F, 
F , 0 . Temp, ( C o r r . ) 
F.O, Usage ( L b s . / H r . l 
T e s t Time (Hoursi 
S p e c i f i c G r a v i t y ffi T.Q.Te!np 
F.O. Used ( G a l s . l 
PT RATIO 
KW (Gen,) 
KW [Aux,) 
BTU/gal (Approx . ) 
BTU/gal (Tes t Lab) 

HEAT RATE (APPROX-1 
HEAT RATE (APPROX.IN 
HEflT RATE [ACTUALl-G 
HEAT RATE (flCTUALl-N 

FUEL CORRECTION: 

3,0 
127/195 
tt VALUE 1 
3017,0 

1 

367-4 
1,000 
3,000 
240 

151,000 
150,381 

T E S T 
3,5 

127/200 
tt VALUE 1 
3432.0 

1 

417,9 
1,000 
3,500 
250 

151,000 
150,381 

L O A D S 
4.1 

128/198 
flVALUE! 
3865.0 

1 

470,7 
1,000 
4, 100 

250 
151,000 
150,381 

- M W 
4,6 

125/200 
flVALUE! 
4385,0 

1 

534.0 
1.000 
4.600 

250 
151,000 
150,381 

5,3 
120/200 
flVALUE! 
5065.0 

1 

616,8 
1,000 
5,300 

250 
151.000 
150,381 

18.492 
20,100 
18,416 
20,018 

18,030 
19,417 
17,957 
19,338 

17,334 
18,459 
17,263 
18,384 

17,528 
18,536 
17,456 
18,460 

17,572 
18,442 
17,500 
18,367 

AUX, TRANSFORMER 
Aux. KWH K t r , S t a r t 
Aux- KWH K t r , End (XlOO) 
Aux- Load I n d i c a t o r 
Aux. V o l t s 
Aux. Amps 

KWH 

KWH 

4929,9 
4932.3 

0.24 

14-0 

4933,4 
4935.9 

0,25 

14,5 

4937.1 
4939-6 

0-25 

15.0 

4940-8 
4943-3 

0-25 

15.0 

4944,6 
4947.1 

0,2^ 

15,0 

FUEL OIL 
F , 0 , T o t a l i z e r - S t a r t 
S t a r t T e s t 
F .O. T o t a l i z e r - E n d 
End T e s t 
F .O . D i f f . 

Lbs /Hr . 
Time 
Lbs /Hr . 
Time 
Lbs/Hr . 

14897518,0 
0650 

14900535,0 
0750 
3017 

14902208,0 
0820 

14905640,0 
0920 
3432 

14907570,0 
0950 

14911435,0 
1050 
3 86 5 

14913590,0 

1120 

14917975,0 
1220 

4385 

14920450,0 
1250 

14925515.0 
1350 
5065 

EQUIPKENT STATUS 
B o i l e r Blowdown-Open 
S u p p l y i n g S t n Aux Stm 
C i r c u l a t i n g Pumps 

FUEL OIL AHALYSIS 
F , 0 . Temp, ffi H e a t e r 
F .O . Temp, ffi B u r n e r Decx 
S u l f u r , Wt. » 
API G r a v i t y ffi 60 ' F . 
H i g h e r H e a t i n g Va lue 

\ 
Yes/No 
Number 

0 
No 
2 

0 
No 
2 

0 
No 
2 

0 
No 
2 

0 
No 
2 

•F 
•F 

API 
BTU/Gal 

127/195 
198 

1-86 
11,2 

ISO 361 

127/200 
201 

TEST BY; 

128/198 
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CALCULATIONS FOR HEAT RATE CURVE 
by: Rodney Jung 

KPP UNIT NO. 2 Fuel Oil Tested; 02-05-02 
DATE: 02-01-02 Tested by; E.Wong 

DATA: 
GENERATED (KWl 

HEAT RATE(BTU/KW)G 
HEAT RATE(BTU/KW!N 
NUMBER OF T E S T S 
P R I C E OF FUEL/BBL 
H . H . V , (BTU/GAL) 

A, B , C CONSTANTS: 
GROSS 

PREDICTED VALUES: 
GENERATED (MW) 
HEAT RATE(BTU/MW!G 
HEAT RATS(BTU/MW)N 
GROSS (MBTU) 
NET (KBTU) 
COST/KWH 
G/KWH 
G / P S - H 

A -
B -
C 

3 . 0 
1 8 , 4 1 6 
2 0 , 0 1 8 

5 
5 1 9 . 7 0 8 4 

1 5 0 , 3 8 1 

2 6 , 4 2 0 , 1 9 
( 3 , 9 4 0 , 7 7 9 1 

4 2 6 , 9 5 3 1 

2 - 0 
2 0 , 2 4 6 
2 2 , 4 6 1 
4 0 , 4 9 3 
4 4 . 9 2 3 

S O . 0 6 3 2 
5 0 0 . 2 4 
3 6 4 . 4 4 

3 - 5 
1 7 , 9 5 7 
1 9 . 3 3 8 

a c t , 

act. 

2 . 2 
1 9 , 8 1 7 
2 1 , 8 9 6 
4 3 , 5 9 7 
4 8 - 1 7 2 

5 0 , 0 6 1 8 
4 8 9 - 6 3 
3 5 6 . 7 0 

4 , 1 

1 7 , 2 6 3 
1 6 , 3 64 

NET A -
B -
C -

2 . 5 
1 9 . 2 3 7 

2 1 , 1 2 5 
4 6 , 0 9 2 
5 2 , 8 1 4 

S O , 0 6 0 0 
4 7 5 , 2 9 

3 4 6 , 2 6 

4 - 6 
1 7 , 4 5 6 
1 8 . 4 6 0 

3 0 , 3 7 5 , 1 7 
( 4 . 9 8 5 . 0 1 9 1 

5 1 4 , 0 5 8 6 

2 . 7 
1 8 . 6 9 3 

2 0 . 6 6 3 
5 1 , 0 1 0 
5 5 , 7 9 0 

S O . 0 5 9 0 
4 6 6 , 7 9 
3 4 0 , 0 7 

5 , 3 
1 7 , 5 0 0 
1 8 , 3 6 7 

3 , 0 
1 8 . 4 4 0 
2 0 , 0 4 7 
5 5 , 3 2 1 
6 0 , 1 4 0 

S O , 0 5 7 5 
4 5 5 , 6 2 

3 3 1 , 9 3 

3 , 2 
1 8 , 1 8 2 
1 9 , 6 8 7 
5 8 . 1 6 1 
6 2 . 9 9 9 

5 0 , 0 5 6 7 
4 4 9 . 2 2 
3 2 7 , 2 7 

3 , 5 
1 7 . 8 5 8 

1 9 . 2 2 5 
6 2 , 5 0 2 
6 7 , 2 8 7 

5 0 , 0 5 5 7 
4 4 1 , 2 2 
3 2 1 , 4 4 

3 , 7 
1 7 , 6 84 
1 8 . 9 6 8 
6 5 . 4 3 2 
7 0 . 1 6 2 

5 0 . 0 5 5 2 
4 3 6 . 9 3 
3 1 8 . 3 2 

4 , 0 
1 7 . 4 6 8 
1 8 . 6 6 0 
6 9 , 9 5 3 
7 4 , 6 4 0 

5 0 , 0 5 4 6 
4 3 2 . 0 9 
3 1 4 , 7 9 

4 . 2 
1 7 , 4 0 0 
1 8 . 5 0 6 
7 3 , 0 8 2 
7 7 , 7 2 6 

S O , 0 5 4 3 
4 2 9 , 9 2 
3 1 3 , 2 1 

PREDICTED VALUES (C 
GENERATED (MWI 
HEAT RATE(BTU/MW)G 
HEAT RATE(BTU/MW)N 
GROSS (MBTUl 
NET (MBTUl 
COST/KWH 
G/KWH 
G / P S - H 

4 , 5 
1 7 , 3 3 2 
1 8 , 3 5 2 
7 7 . 9 9 6 
8 2 . 5 6 5 

5 0 . 0 5 4 1 
4 2 8 , 2 4 
3 1 1 , 9 6 

4 , 7 
1 7 , 3 3 0 
1 8 , 3 0 1 
8 1 . 4 5 1 
8 6 . 0 1 5 

5 0 . 0 5 4 1 
4 2 8 , 1 6 
3 1 1 , 9 4 

5 - 0 
1 7 , 3 9 0 
1 8 , 3 0 2 
8 6 . 9 5 1 
91 . 5 0 8 

S O - 0 5 4 3 
4 2 9 . 6 7 
3 1 3 . 0 2 

5 , 2 
1 7 . 4 7 3 

1 8 . 3 5 3 
9 0 , 8 5 9 
9 5 , 4 3 7 

S O . 0 5 4 5 
4 3 1 , 7 1 
3 1 4 , 5 1 

5 . 6 
1 7 . 7 4 1 
1 8 . 5 8 0 
9 9 , 3 5 0 

1 0 4 . 0 4 6 
S O . 0 5 5 4 

4 3 8 , 3 4 
3 1 9 , 3 4 

5 , 8 
1 7 , 9 2 6 
1 8 , 7 5 5 

1 0 3 . 9 7 3 
1 0 8 . 7 7 9 

S O . 0 5 5 9 
4 4 2 , 9 2 
3 2 2 , 6 7 

6 , 0 
1 8 . 1 4 6 
1 8 . 9 7 1 

1 0 8 , 6 7 5 
1 1 3 , 6 2 7 

5 0 . 0 5 6 6 
4 4 8 , 3 4 
3 2 6 , 6 2 

6 , 1 
1 8 , 2 6 8 
1 9 , 0 9 5 

1 1 1 , 4 3 7 

1 1 6 , 4 7 6 
S O . 0 5 7 0 

4 5 1 , 3 6 
3 2 6 . 8 3 
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MAUI ELSCTRIC CO-, LTD-
KAHULUI POWER PLANT 
HEAT HATE TEST DATA 

MflUI ELECTRIC COMPANY, INC-

KPP UNIT NO. 2 

DATE; 12-26-01 

Gross Load (Kl-21 > 

Actual Tegt Load 

BOILER-TUftBINS 
Ambierit Air Temp 

Gas Entering A-H. 

Gas Leaving A.H. 

Air Entering A,H. 

Air Leaving A.H. 
Circ. Water Inlet 

Circ, Water Outlet 

Condenser Vacuum 

Barometric Pressure 
Excess 02 

Feedwftter Flow [XIOOO) 
Steam Flow (XlOOO) 

Throttle Stm. Press, 

Feedwater to Blr. 

KWH 
KWH 

*F, 
•F, 
•F, 
•F, 
•F, 
*F, 
•F, 

ig-
ig-
t 
Lb/Hr 

Lb/Hr 

PSIG 
•F-

2,500 

2,600 

3,500 

3,000 

4,500 

3,500 

5,600 

4.500 

6, 1.10 

5,000 

AUX, TRANSFORMER 

Aux- K W H Mtr, Start 
Aux- IfWH Mtr, End (XlOO) 
Aux- Load Indicator 
Aux, Volts 
Aux, Amps 

94 
490 
330 
94 

336 
72,0 

80,5 

28.90 
30,02 

2,13 

32 
35 
390 
290 

95 
475 
343 
95 

336 
72,0 

81,4 

26,60 

30,05 

2-35 

38 
39 

3 92 

305 

93 
500 
355 
93 

338 
71.0 

82.5 

28.80 
30.08 

2,02 

42 
45 
391 
310 

93 
535 
3 80 

93 
3 50 

72.0 

85.4 
28,55 

30,09 

1,76 
57 
58 

390 
328 

95 
550 
3 90 

95 
360 

72.0 

86,9 

26,40 

30,06 
1,71 

63 
64 
390 
335 

GENERATOR 

Generator Integrator, Start 

Generator Integrator. Stop 

Generator Integrator. Diff, MWH 

Generator Volts v. 

Generator Amps A. 

Generator VARS MVAR 

2648.2 

2650.9 
2-7 

11,500 

150 
1.9 

2652-0 
2655.1 

3.1 
11,500 

170 
3-0 

2656,7 

2660,2 

3,5 
11.500 

183 
2,0 

2662.0 
2666.5 

4,5 
11.500 

230 
2.3 

2669.0 

2674,0 

5-0 
11,500 

250 
2,3 

KWH 
KWH 
MW 

2715,9 

2718,3 

0,24 

11.2 

2719,2 

2721,7 

0,25 

11,2 

2722.8 

2725.3 

0,25 

11 ,2 

2726,4 

2729.0 

0,26 

11,6 

2730.3 
2732,9 

0,26 

11,5 

Kahului Power Plant 

Subject: Heat Rate Testing 

DATE; 12-26-01 

KPP UNIT NO. 2 

F.O, Tenp. -F. 

F.O. Ten?). (Corr,) 
F,0. Usage (Lbs./Hr.l 

Test Time (Hours) 

Specific Gravity a F.O.Temp 

F.O. Used (Gals,) 

PT RATIO 

KW (Gen,! 

KW (Aux.) 
BTU/gal (Approx.) 

BTU/gal (Test Lab) 

HEAT RATE (APPROX.) 

HEAT RATE (APPROX,)N 

HEAT RATE (ACmJAL)-G 

HEflT RATE [ACTUAL)-N 

FUEL CORRECTION: 

T E S T L O A D S - M W 

2-6 
222 

0,94375 

2643,0 
1 

321,8 

1,000 

2.700 

240 
151,000 

0 

3.0 
222 

0.94375 

3025,0 
1 

366,4 

1,000 

3,100 
250 

151,000 

0 

3.5 
223 

0,94 34 
3393.0 

1 

413,2 
1,000 

3.500 

250 
151,000 

0 

4.5 
225 

0.9427 

4349-0 
1 

529,6 

1,000 

4,500 
260 

151,000 

0 

5,0 
225 

0.9427 

4738,0 
1 

577,0 
1,000 

5,000 
260 

151,000 

0 

18,000 

19,756 
0 
0 

17,943 
19.517 

0 
0 

17,826 
19,197 

0 
0 

17.771 

18,860 
0 
0 

17,424 

18.380 

0 
0 

FUEL OIL 

F,0, Totalizer-Start 

Start Test 

F,0, Totalizer-End 

End T^st 

F,0, biff. 

EQUIPHENT STATUS 
Boi le i r Blowdown-Open 
S u p p l y i n g S t n Aux Stm 
C i r c u l a t i n g Pumps 

FUEL OIL ANALYSIS 
F.O. Temp, ffi H e a t e r 
F .O. Temp, ffi B u r n e r Deck 
Sulfuif, w t , % 
API Giravlty ffi 60 - F -
H i g h e t H e a t i n g Va lue 

LbB/Hr, 

Time 
LbB/Hr, 
Time 

LbB/Hr, 

11009084.0 

0600 

11011727.0 
0700 

2643 

11012816.0 

07 2 2 

11015841.0 

0622 
3025 

11017397,0 

0850 

11020790.0 
095O 

3393 

11022511-0 

1015 
11026860,0 

1115 

4349 

11029223.0 

1145 

11033961,0 

1245 

4738 

Vea/No 
Number 

No 
NO 
2 

No 
No 
2 

No 
No 
2 

No 
No 
2 

No 
No 
2 

*F 
•F 

API 
BTU/Gal 

222 
210 

222 
208 

223 
209 

TEST BY: r. r.rfif 
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CALCULATIONS FOR HEAT RATE C^HiVE 
b y : Rodney J u n g 

KPP UNIT NO, 2 Fuel O i l T e s t e d : 
DATE: 1 2 - 2 6 - 0 1 T e s t e d by: 

DATA; 
GENERATED (KW) 2 . 7 3 .1 3 .5 4 - 5 
HEflT RATE(BTU/MW1G 18.000 17 ,943 17 ,626 17 ,771 
HEflT RATE(BTU/MWIN 19.756 19 ,517 19 ,197 16 ,860 
NUMBER OF TESTE * 
PRICE OF FUEL/BBL 525.5897 a c t . 
H.H.V. [BTn/(3ALl 151,000 e s t -

A, B, C CONSTANTS: 
GROSS A. 1 9 , 2 5 4 , 4 1 NET A= 2 3 . 2 4 0 , 7 3 

B- [656,7771 B . [1 .749 ,6771 
C 72.5624 C- 172 .3120 

PREDICTED VALUES; 
GENERATED (MW) 2 .0 2 , 2 2 . 5 2 , 7 3 , 0 3 .2 3 .5 3-7 4 , 0 4 -2 
HEAT RATE(BTU/MW)G 18 ,231 18 ,161 18 ,066 18 .010 17 .937 17,896 17,645 17 ,818 17 ,788 17 ,776 
HEAT RATE(BTU/MW)N 20 ,431 20 ,225 19 ,94 3 19 ,773 19 ,543 19,406 19.228 19 ,126 18 ,999 18 ,932 
GROSS (MBTU) 36 .462 39 .954 45 .165 4 8 , 6 2 7 5 3 , 8 1 1 57.266 62 ,4 56 65 ,926 7 1 . 1 5 3 7 4 . 6 5 9 
NET (MBTU) 40 .861 44 ,496 49 ,859 53 .386 58 ,628 62 .100 67 ,297 70 ,766 75 .996 7 9 . 5 1 3 
COST/KWH 50.0736 50 ,0733 50 .0729 SO.0727 50 .0724 50,0722 SO.0720 50 ,0719 5 0 , 0 7 1 8 5 0 .0 7 1 7 
G/KWH 450,44 448 .70 446 ,36 4 4 4 , 9 6 44 3 ,18 442.16 440,89 4 4 0 , 2 3 4 3 9 .50 4 3 9 , 2 0 
G/PS-H 328,16 326 .89 325 ,19 324 ,16 322,87 322,12 3 21 .20 320,72 3 20 .19 319 ,97 

PREDICTED VALUES ( C O N T , ) 
GENERATED (MW) 
HEAT RATE(BTU/MW)G 
HEAT RATE(BTU/MW)N 
GROSS (MBTU) 
NET (MBTU) 
COST/KWH 
G/KWH 
G / P S - H 

4 , 5 
1 7 , 7 6 6 
1 8 , 6 5 7 
7 9 . 9 5 7 
8 4 . 8 5 4 

5 0 , 0 7 1 7 

4 3 9 . 0 1 
3 1 9 . 8 3 

4 , 7 
1 7 . 7 7 0 
1 8 , 8 2 4 
6 3 , 5 2 1 
6 6 . 4 7 1 

5 0 , 0 7 1 7 
4 3 9 , 0 6 
3 1 9 , 8 7 

5 . 0 
1 7 , 7 8 5 
1 8 , 8 0 0 
8 8 , 9 2 3 
9 4 , 0 0 1 

5 0 , 0 7 1 8 
4 3 9 , 4 1 
3 2 0 , 1 2 

5 . 2 
1 7 , 8 0 1 
1 6 , 8 0 2 
9 2 , 5 6 7 
9 7 . 7 6 9 

5 0 , 0 7 1 8 
4 3 9 . 8 2 
3 2 0 . 4 2 

5 . 6 
1 7 , 8 5 2 

1 8 , 8 4 6 
9 9 . 9 7 1 

1 0 5 , 5 3 9 
5 0 . 0 7 2 0 

4 4 1 . 0 8 
3 2 1 . 3 4 

5 . 8 
1 7 , 8 8 6 
1 8 . 8 8 9 

1 0 3 . 7 3 9 
1 0 9 - 5 5 7 
5 0 - 0 7 2 2 

4 4 1 , 9 2 
3 2 1 , 9 5 

6 . 0 
1 7 , 9 2 6 
1 6 . 9 4 6 

1 0 7 . 5 5 6 
1 1 3 . 6 7 5 
5 0 . 0 7 2 3 

4 4 2 , 9 1 
3 2 2 , 6 7 

6 . 1 
1 7 . 9 4 8 
1 8 , 9 7 9 

1 0 9 , 4 8 4 
1 1 5 , 7 7 5 
5 0 . 0 7 2 4 

4 4 3 - 4 5 
3 2 3 . 0 7 
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KAUI ELECTRIC CO,. LTD. 
KAHULUI POWER PLANT 
HEAT RATE TEST DATA 

MAUI ELECTRIC COMPANY, INC. 

KPP UNIT HO. 2 

DATE: 09-19-01 

Gross Load (Kl-2) > 
Actual Test Load 

BOILER-TURBINE 

Ambient Air Temp 
Gas Entering A.H, 
Gas Leaving A,H. 
Air Entering A.H. 
Air Leaving A,H. 
Circ, Water Inlet 
Circ, Water Outlet 
Condenser Vacuum 
Barometric Pressure 
Excess 02 

Feedwater Flow (XIOOO) 
Steam Flow (xiooo) 
Throttle Stm, Press, 
Feedwater to Blr. 

KWH 
KWH 

• F , 
• F , 
• F , 

I g . 
Ig -
% 

Lb/Hr 
Lb/Hr 
PSIG 

GENERATOR 

Generator integrator. Start 
Generator integrator, Stop 
Generator integrator, Diff, MWH 
Generator Volts V, 

Generator Amps A. 

Generator VARS MVAR 

2,500 

2,600 

3,500 1 4,500 

3,500 1 4,500 

5,600 

5,000 

6, 1-10 

5, 500 

92 
490 
345 

330 
72,0 

60,3 
29,10 

30,11 

2,80 

32 
33 

391 
310 

92 
4 90 

325 

325 
73-0 
62.4 

28,80 

30,12 

2,14 
42 
43 

3 92 

318 

93 
505 
355 

340 
73,0 
85,3 

28,70 

30,12 
1,53 

55 
56 

392 
332 

94 
535 
4O0 

3 50 

73.0 

86.8 

28-60 
30,12 

1,47 

61 
63 

392 
34 2 

96 
555 
412 

360 
73,0 

68,3 

28.50 
30-12 

1,48 

67 
69 

392 
350 

1813.2 

1815.8 
2,6 

11,400 

142 
2.0 

1817,4 

1820,9 
3,5 

11,500 

190 
2.3 

1822,9 

1827,4 

4,5 
11,400 

282 
3,1 

1829,9 

1834,9 

5,0 
11,300 

275 
2,4 

1838,6 

1844.1 
5,5 

11,300 

275 
2,3 

Kahului Power Plant 

Subject: Heat Rate Testing 

DATE; 09-19-01 

KPP UNIT NO. 2 

F,O, Temp. •F, 

F.O, Temp. (Corr.) 
F.O, Usage (Lbe./Hr.) 

Test Time (Hours) 

Specific Gravity ffi F,0,Tenip 

F.O, Used (Gals.l 

PT RATIO 

KW (Gen.l 
KW (Aux.l 

BTU/gal (Approx,) 

BTU/gal (Test Lab) 

HEAT RATE [APPROX,) 
HEAT RATE (APPROX,)N 

HEAT RATE (ACTUAL)-G 

HEAT RATE (ACTUAL!-N 

FUEL CORRECTION; 

2.6 
225 

0,9427 

2222.0 

1 

270-6 
1,000 

2,600 

230 
151,000 
147,714 

T E S T 

3,5 
227 

0.942 

2944.0 
1 

358-5 
1,000 

3,500 

230 
151,000 
147,714 

L O A D S 

4,5 

225 
0.9427 

3841,0 
1 

467,7 

1,000 

4,500 

250 
151,000 

147,714 

- M W 

5,0 
226 

0,94235 

4239,0 

1 

516,2 
1,000 

5,000 
2 50 

151,000 

147.714 

5.5 
227 

0.942 

4667.0 

1 

56 6.3 
1,000 

5,500 

250 
151,000 

147,714 

15,714 

17.239 
15,372 

16,864 

15,467 

16,555 
15, 130 

16,194 

15,695 

16,618 
15,353 

16,257 

15,589 
16,410 

15.250 

16,053 

15,603 

16.346 

15,263 

15,990 

AUX. TRANSFORMER 

Aux, KWH Ktr, Start 
Aux, KWH Mtr, End (XlOO) 
Aux, Load Indicator 
Aux, Volts 
Aux. Amps 

KWH 

KWH 

MW 

6826,5 

6828-8 

0-23 

14.0 

6830,0 

6832,3 

0,23 

14.0 

6633,5 

6836.0 

0.25 

15.0 

6837.2 

6839,7 

0.25 

15.0 

6841.3 

6843.8 

0.25 

15.0 

FUEL OIL 

F.O, Totalizer-Start 
start Test 

F,0, Totalizer-End 
End Test 
F,0. Diff, 

EQUIPKENT STATUS 

Boiler Blowdown-Open 
Supplying stn Aux Stm 
Circulating Pumps 

FUEL OIL ANALYSIS 
F.O. Temp. % Heater 
F.O, Temp, ® Burner Declc 
Sulfur, Wt- % 
API Gravity ffi 60 -F, 
Higher Heating Value 

Lbs/Hr, 

Time 

Lbs/Hr, 

Time 

Lbs/Hr-

1160697,0 

0600 

1162919,0 
0700 

2222 

1164340.0 

0730 
1167284,0 

0830 

2944 

1169025,0 
0900 

1172866,0 

1000 
3 841 

1174976.0 

1030 

1179215,0 

1130 

4239 

1182313,0 

1210 

1166960,0 
1310 

4667 

% 
Yes/No 
Numljer 

NO 
No 
2 

No 
No 
2 

No 
No 
2 

No 
NO 
2 

No 
No 
2 

•F 
•F 

API 
BTU/Gal 

225 
220 

1.78 

15,7 

147,714 

227 
223 

225 
225 

TRt;T BY. r. r . m f 
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225 

227 
226 
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CALCULATIONS FOR HEAT RATE CURVE 
by: Rodney Jung 

KPP UNIT NO. 2 Fuel Oil Tested: 09-20-01 
DATE: 09-19-01 Tested by; E.Wong 

GENERATED (MW| 
HEAT RATE(BTU/MW)G 
HEAT RATE(BTU/MW)N 
NUMBER OF TESTS 
PRICE OF FUEL/BBL 
H , H , V . [BTU/GAL) 

A, B . C CONSTANTS; 
GROSS 

PREDICTED VALUES: 
GENERATED (MW| 
HEAT RATE(BTU/MWIG 
HEflT RATE(BTU/MW)N 

GROSS (KBTUl 
NET (MBTUl 
COST/KWH 
G/KWH 
G / P S - H 

A= 
B= 

C 

2 . 6 
1 5 , 3 7 2 
1 6 , 8 6 4 

5 
5 2 5 . 4 0 0 8 

1 4 7 . 7 1 4 

1 5 , 9 0 8 , 4 2 
( 3 2 2 . 8 9 9 1 

3 6 , 5 1 8 3 

2 , 0 
1 5 , 4 1 7 

1 7 , 1 8 9 
3 0 . 8 3 3 
3 4 , 3 7 8 

5 0 , 0 6 3 1 
3 8 0 , 9 1 
2 7 7 , 5 0 

3 , 5 
1 5 , 1 3 0 
1 6 , 1 9 4 

act-
act. 

2 . 2 
1 5 , 3 8 4 
1 7 , 0 5 1 
3 3 , 8 4 6 
3 7 . 5 1 2 

5 0 . 0 6 3 0 
3 8 0 , 1 1 
2 7 6 . 9 2 

4 . 5 
1 5 , 3 5 3 
1 6 , 2 5 7 

NET Ar 
B -
C -

2 . 5 
1 5 , 3 4 2 
1 6 , 8 6 0 
3 6 , 3 5 5 
4 2 , 1 5 0 

S O , 0 6 2 8 
3 7 9 , 0 6 
2 7 6 , 1 5 

5 , 0 
15 2 5 0 
1 6 , 0 5 3 

1 9 . 0 5 7 , 9 3 
( 1 , 1 5 5 , 5 6 7 ! 

1 1 0 , 5 6 2 6 

2 . 7 
1 5 , 3 1 7 

1 6 , 7 4 4 
4 ] , 3 5 7 

4 5 , 2 0 9 
S O , 0 6 2 7 

3 7 8 , 4 5 
2 7 5 , 7 1 

S . S 
1 5 , 2 6 3 
1 5 , 9 9 0 

3 , 0 
1 5 , 2 8 6 
1 6 , 5 8 6 
4 5 , 8 5 9 
4 9 , 7 5 9 

5 0 . 0 6 2 6 
3 7 7 . 6 9 
2 7 5 , 1 5 

3 . 2 
1 5 , 2 7 0 
1 6 , 4 9 2 

4 8 , 8 6 3 
5 2 , 7 7 6 

5 0 , 0 6 2 5 
3 7 7 . 2 7 

2 7 4 , 8 5 

3 , 5 
1 5 , 2 5 0 
1 6 , 3 6 8 

5 3 . 3 7 5 
5 7 . 2 8 8 

S O . 0 6 2 4 

3 7 6 , 7 9 
2 7 4 , 5 0 

3 . 7 
1 5 , 2 4 1 
1 6 , 2 9 6 
5 6 , 3 9 2 
6 0 , 2 9 6 

S o . 0 6 2 4 
3 7 6 , 5 7 
2 7 4 , 3 4 

4 . 0 
1 5 , 2 3 3 
1 6 , 2 0 5 
6 0 , 9 3 2 
6 4 , 8 2 0 

5 0 , 0 6 2 4 
3 7 6 , 3 7 

2 7 4 , 2 0 

4 . 2 
1 5 , 2 3 2 

1 6 , 1 5 5 
6 3 . 9 7 3 
6 7 . 8 5 2 

5 0 . 0 6 2 4 
3 7 6 . 3 4 
2 7 4 , 1 7 

PREDICTED VALUES (CONT. ) 
GENERATED (MW) 
HEAT HATE(BTU/MW1G 
HEAT RATE(BTU/MW)N 
GROSS (MBTUl 
NET (MBTUl 
COST/KWH 
G/KWH 

G / P S - H 

4 , 5 
1 5 , 2 3 5 
1 6 , 0 9 7 
6 6 . 5 5 9 
7 2 . 4 3 7 

S O . 0 6 2 4 
3 7 6 . 4 3 
2 7 4 . 2 4 

4 , 7 
1 5 , 2 4 2 
1 6 , 0 6 9 
7 1 . 6 3 6 
7 5 . 5 2 6 

5 0 . 0 6 2 4 
3 7 6 , 5 8 
2 7 4 , 3 5 

5 . 0 
1 5 , 2 5 7 

1 6 , 0 4 5 
7 6 , 2 8 4 
8 0 , 2 2 3 

S O , 0 6 2 5 
3 7 6 , 9 6 
2 7 4 , 6 2 

5 , 2 
1 5 , 2 7 1 

1 6 , 0 3 9 
7 9 , 4 0 9 
6 3 , 4 0 3 

5 0 , 0 6 2 5 
3 7 7 , 3 0 
2 7 4 , 8 8 

5 , 6 
1 5 , 3 0 8 
1 6 , 0 5 5 
6 5 . 7 2 5 
6 9 . 9 0 5 

5 0 . 0 6 2 7 
3 7 8 , 2 2 

2 7 5 , 5 5 

5 , 8 
1 5 , 3 3 1 
1 6 , 0 7 6 
6 8 , 9 2 2 
9 3 , 2 3 8 

S O . 0 6 2 8 
3 7 8 , 8 0 

2 7 5 , 9 6 

6 , 0 
1 5 , 3 5 6 
1 6 , 1 0 5 
9 2 , 1 4 6 
9 6 - 6 3 2 

S O . 0 6 2 9 
3 7 9 . 4 5 
2 7 6 . 4 4 

6 . 1 
1 5 , 3 7 2 
1 6 , 1 2 4 

9 3 - 7 6 9 
9 8 , 3 5 4 

S O - 0 6 2 9 
3 7 9 . 8 0 
2 7 6 , 7 0 

X 

TO 
Cl 

so 
CXi 

o 
UJ 
ON 

n o 
o > 
n ^ 7^ TS 
rd ^ 
H UJ 
Z 
p 
NJ 
O 
o (DS 

O 
UJ 
oo 
- J 



MAUI ELECTRIC CO., LTD, 
KAHULUI POWER PLANT 
HEAT RATE TEST DATA 

MAUI ELECTRIC COKPANY. INC. 

KPP UNIT NO, 2 
DATE: 06-08-01 

G r o s s Load (Kl-21 ' 
A c t u a l Tes t Load 

BOILER-TURBINE 
Ambient A i r Temp 
Gas E n t e r i n g A-H-
Gas Leaving A-H, 
A i r E n t e r i n g A-H-
A i r Leaving A.H. 
C i r c . Water I n l e t 
C i r c . Water O u t l e t 
Condenser Vacuum 
B a r o m e t r i c P r e s s u r e 
Exces s 02 
Feedwa te r Flow (xiOOOl 
Steam Flow (XlOOO) 
T h r o t t l e Stm. P r e s s , 
Feedwa te r t o B l r , 

KWH 
KWH 

• F . 
* F . 
* F . 
* F . 
• F . 
• F . 
- F -

ig-
'9-

t 
Lb/Hr 
Lb/Hr 
PSIG 
* F . 

2 ,500 
2 ,400 

3,500 
3,500 

4 ,500 
4 .000 

5 .600 
5 ,000 

6 ,100 
5 ,800 

9 0 
4 8 0 

3 6 8 
9 0 

3 4 0 
7 1 . 0 
8 2 . 0 

29 .40 
3 0 . 1 8 

3 .23 
3 0 
3 1 

3 9 0 
3 0 5 

8 9 
4 8 0 
3 5 0 

89 
3 3 5 

7 2 . 0 
63 ,0 

29 .10 
30 ,18 

2 ,35 
4 2 
4 3 

3 9 2 

3 1 5 

8 8 
4 8 5 
3 57 

8 8 
3 3 6 

7 3 , 0 
8 4 , 0 

29 ,00 
30 ,19 

2 ,02 
4 8 
5 0 

3 9 2 

3 2 8 

88 
5 0 5 
3 7 7 

66 
3 4 5 

7 4 . 0 
86-0 

28 .80 
30 .19 

2 .10 
6 1 
6 3 

3 92 
3 4 0 

8 8 
5 3 5 
3 9 0 

8 8 
3 6 0 

74-0 
89-0 

28 ,60 
30 ,19 

1.46 
7 0 
7 3 

3 9 2 
3 5 0 

GENERATOR 
Generator Integrator, Start 
Generator Integrator, Stop 
Generator Integrator, Diff- KWH 
Generator Volts V-
Generator Amps A-
Generator VARS HVAR 

9 6 6 5 , 9 
9 6 6 8 , 3 

2 - 4 

11 ,800 
1 5 3 

1 . 9 

9669.9 
9673 .5 

3 . 6 
11,800 

2 0 9 
2 . 5 

9675,4 
9679,4 

4 . 0 
11,800 

2 5 2 
3 . 0 

9681 .8 
9686 .9 

5 - 1 
11 ,700 

3 0 5 
2 , 9 

9689,7 
9695 ,5 

5 - 8 
11,400 

3 1 3 
1 . 3 

Kahulu i Power P l a n t 

S u b j e c t ; Heat Hate T e s t i n g 
DATE: 06 -08-01 
KPP UNIT NO. 2 

F.O, Teirp. ' F , 
F , 0 , Temp. (Cor r .1 
F.O, Usage [ L b s , / H r . ) 
Tes t Time (Hours) 
S p e c i f i c G r a v i t y ffi F-O.Temp 
F.O, Used ( G a l s , ) 
PT RATIO 
KW (Gen,) 
KW (Aux,) 
BTU/gal (Approx,) 
BTU/gal (Tes t Lab) 

HEAT RATE [APPROX,) 
HEAT RATE [ A P P R O X , ) N 
HEAT RATE (ACTUAL)-G 
HEflT RATE (ACTUAL)-N 

FUEL COHHECTTION: 

2 , 4 
2 4 0 

0 ,93745 
2 0 7 7 , 0 

I 

2 5 2 , 9 
1,000 
2 , 4 0 0 

2 3 0 
151 ,000 
149 ,833 

T E S T 
3 ,5 

2 4 5 
0,9357 

2 9 4 1 , 0 
1 

3 5 8 , 1 
1,000 
3 ,600 

2 3 0 
151 .000 
149 ,833 

L 0 A D £ 
4 , 0 

24 5 
0 .9357 

3 2 2 1 , 0 
1 

3 92 ,2 
1,000 
4 , 0 0 0 

2 4 0 
151 ,000 
149 .833 

- M W 
5.0 

2 4 8 
0.93465 
4190 .0 

1 

510,2 
1,000 
5 ,100 

2 4 0 
151,000 
149,833 

5 . 8 
2 4 8 

0 .93465 
4 8 5 9 . 0 

1 

591 .7 
1,000 
5 ,800 

2 5 0 
151 ,000 
149 ,833 

1 5 , 9 1 3 
17 ,600 
15 ,790 
17 ,4 64 

15 ,022 
16 ,047 
14 ,906 
15 ,92 3 

14 ,607 
15 ,752 
14 ,692 
15 ,630 

15 ,107 
15,853 
14 ,990 
15 ,730 

15 ,104 
16 ,098 
15 ,285 
15 ,974 

AUX, TRANSFORMER 
A u x , KWH M t r , S t a r t 
A u x . KWH M t r , E n d (XlOOl 
Aux, Load Indicator 
Aux, Volts 
Aux, Amps 

ICWH 
KWH 
KW 

9 1 7 . 8 
9 2 0 . 1 

0 -23 

14 ,0 

921-2 
92 3 .5 

0-23 

14,0 

924 ,7 
927-1 

0,24 

14 .0 

928 .3 
930-7 

0-24 

1 4 , 0 

931-9 
934-4 

0 -25 

1 5 . 0 

FUEL OIL 
F.O, Tota l izer -Star t 
S ta r t Test 
F,0, Totalizer-End 
End Test 
F,0, Dift. 

L b s / H r . 
Time 
L b s / H r . 
Time 
L b s / H r . 

90938283,0 
0601 

90940360 ,0 
0701 
2077 

90941765,0 
0731 

90944706,0 
0831 
2941 

90946510,0 
0901 

90949731,0 
1001 
3221 

90951724 ,0 
1031 

90955914.0 
1131 
4190 

90956268.0 
1201 

90963127.0 
1301 
4859 

EOUIPMENT STATUS 
B o i l e r Blowdown-(Jpen 
S u p p l y i n g S t n Aux Stm 
C i r c u l a t i n g Pumps 

FUEL OIL ANALYSIS 
F.O, Temp, ffi H e a t e r 
F .O, Temp, ffi Burner Declt 
S u l f u r , w t , % 
API G r a v i t y ffi 60 " F . 
H i g h e r H e a t i n g Value 

% 
Yes/NO 
Number 

0 
NO 
2 

0 
No 
2 

0 
No 
2 

0 
No 
2 

0 
No 
2 

• F 
• F 

A P I 

BTU/Gal 

2 4 0 
2 1 8 

1.71 
1 2 . 8 

149 ,833 

2 4 5 
2 2 2 

2 4 5 
2 2 2 

TEST BY: G.Graf 

2 4 8 
2 2 4 

24 8 
2 2 4 
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CALCULATIONS FOR HEAT RATE CURVE 
by: Rodney Jung 

KPP UNIT NO, 2 Fuel Oil Tested: 06-13-01 
DATE: 06-08-01 Tested by; K,Yolcoyama 

DATA; 
GENERATED (MW) 
HEflT RATE[BTU/MW)G 
HEAT RATE(BTU/MW)N 
NUMBER OF TESTS 
PRICE OF FUEL/BBL 
H . H . V , (BTU/(3AL! 

A, B , C CONSTANTS; 
GROSS 

PREDICTED VALUES; 
GENERATED (MW) 
HEAT RATE(BTU/KW1G 
HEAT RATE(BTU/KW1N 

GROSS (MBTUl 
NET (MBTU! 
CX)ST/KWH 
G/KWH 
G / P S - H 

A> 
B< 

c 

2 . 4 

15 ,790 
17,464 

5 

525-2211 
149 ,833 

1 9 , 9 5 8 . 9 9 
(2 ,407 -017) 

277 .3690 

2 . 0 
16 ,254 
18.184 
32 ,509 
36 ,369 

50 ,0651 
4 0 1 , 6 1 
292 ,58 

3 , 6 
14 ,906 
1 5 , 9 2 3 

act. 
act. 

3 , 2 
16 ,006 
17 ,798 
35 ,213 
39 ,156 

5 0 , 0 6 4 1 
395 .47 
2 8 8 , 1 1 

4 , 0 
14.692 
15 ,630 

NET A. 
Bx 
C. 

2 . 5 
15 ,675 
17 ,276 
39 ,188 
4 3 , 1 9 1 

SO,0626 
387 ,29 
282 .15 

5 , 1 
14,990 
15 ,730 

2 3 , 7 1 0 , 2 8 
( 3 , 5 2 0 . 6 8 3 ) 

378.84 94 

2 , 7 
15,482 
16 ,966 
41 ,802 
45 .809 

50,0620 
382.52 
278 ,68 

5 . 8 
15 ,285 
15,974 

3 - 0 
15,234 
16 ,556 
45 ,703 
49 ,674 

SO-0611 
376-40 
274.22 

3 . 2 
15.097 
16,324 
48 .310 
52 .235 

50 ,0605 
373.00 
271.74 

3 . 5 
14.932 
16 ,029 
52 .263 
56-101 

SO.0598 
368.94 
2 6 8 , 7 6 

3 , 7 
14,650 
15 ,670 
54 ,946 
58 .720 

50 ,0595 
366 .91 
2 6 7 , 3 0 

4 . 0 
14,769 
15 ,689 
59 ,075 
62 .757 

SO,0592 
364.90 
265 .84 

4 . 2 
14.742 
15 ,606 
61 ,918 
65 ,546 

50 .0591 
364 .25 
265,36 

PREDICTED VALUES (CONT,! 
GENERATED (MW! 
HEAT RATE(BTU/MW1G 
HEAT RATE (BTU/MWIN 
GROSS [MBTUl 
NET (MBTUl 
CX)ST/KWH 
G/KWH 
G/PS-H 

4 . 5 
14 ,744 
15 ,539 
66 ,349 
69 ,925 

50 ,0591 
364 ,29 
265 ,39 

4 , 7 

14 ,773 
15 ,532 
69 ,434 
7 3 , 0 0 0 

SO,0592 
365 ,01 
2 6 5 , 9 2 

5 - 0 
14,858 
15 ,578 
7 4 , 2 9 1 
7 7 , 8 9 0 

SO,0595 
367 ,11 
267 ,45 

5 , 2 
14,943 
15 ,647 
77 ,701 
81 .363 

50 ,0599 
369.19 
268 ,97 

5 . 6 
15,176 
15 ,875 
84 .997 
88 .901 

50 .0608 
375 .01 
273 .20 

5 . 8 
15.329 
16 .035 
88-908 
93-002 

50 ,0614 
378.74 
275 .92 

6 , 0 
15,502 
16 ,225 
93-013 
97-349 

SO-0621 
363 .02 
279 .04 

6 , 1 
15.597 
16 ,331 
95 ,142 
99 .620 

50 ,0625 
365.36 
280 .75 

y o n ^ o > ^ n -̂  
- 7^ 73 

~rt Z 

^ p 
• ^ NJ 

o o 
OS 
I 

CZ) 
U J 
oo 



KAUI ELECTRIC CXI., LTD, 

KAHULUI POWER PLANT 

HEAT RATE TEST DATA 

MAUI ELECTRIC COMPANY, INC, 

KPP UNIT NO- 2 

DATE: 01-31-01 

Gross Load (Kl-21 > 

Actual Test Load 

KWH 

KWH 

2,500 

2,500 

3,500 

3,500 

4,500 

4,500 

5.600 

5.000 

6, IOO 

5,5J0 

K a h u l u i Power P l a n t 

S u b j e c t : Heat Ra te T e s t i n g 
DATE: 01 -31-01 
KPP UNIT NO, 2 

BOILER-TURBINE 
Ambient Air Temp 
Gas Entering A.H-
Gas Leaving A.H. 
Air Entering A.H. 
Air Leaving A.H, 
Circ. Water Inlet 
Circ. Water Outlet 
Condenser Vacuum 
Barometric Pressure 
Excess 02 

Feedwater Flow (XIOOO) 
Steam Flow (XIOOOI 
Throttle Stm. Press. 
Feedwater to Blr. 

- F . 
• F . 
- F , 
• F . 

- F . 

19. 
'g-

Lb/Hr 
Lb/Hr 
PSIG 
*F, 

GENERATOR 
Generator Integrator, Start 
Generator Integrator, Stop 
Generator Integrator, Diff, MWH 
Generator volts v. 

Generator Amps A, 
Generator VARS MVAR 

83 
505 

325 

83 

3 50 

72,0 

60,3 
29,10 

30,16 

2,50 

29 

30 

390 

710 

85 
500 

345 

85 

3 50 

73.0 

83.5 
28.90 

30-19 

1.60 

41 

44 

3 90 

74 5 

67 

520 

360 

87 

360 

73.0 

86.2 

28-70 
30-20 

1.20 

52 

56 

390 

770 

68 
540 

365 

88 

370 

73.0 

87.6 
28-50 

30-17 

1.00 

59 

62 

390 

790 

90 

560 

3 60 

90 

360 

73.0 

89.6 
28.20 

30-11 

1,10 

67 

70 

3 90 

810 

O A D S - M W 
4.5 5.0 

8169,2 

8171,7 

2.5 

11,500 

155 

2-0 

8173.6 

8177.2 

3,6 

11,500 

200 

2,5 

8179,3 
8183,9 

4,6 

11,500 

255 

3.2 

8185,5 

8190,5 

5,0 

11,500 

268 
3.0 

8191.9 

8197,5 

5,6 

11,500 

278 
2,3 

F,0, Temp. 'F, 

F,0, Temp. (Corr. 1 

F.O, Usage (Lbs./Hr.l 

Test Time (Hours! 

Specific Gravity ffi F.O.Temp 

F-O, Used (Gals-I 

PT RATIO 
KW (Gen. l 
KW (Aux,I 
BTU/gal (Approx.1 
BTU/gal (Tes t Labi 

HEAT RATE (APPROX,) 

HEAT RATE (APPROX , ) N 
HEAT RATE (ACTUAL)-G 
HEAT RATE (ACTUAL)-N 

FUEL CORRECTION; 

200 

0,95145 

2155.0 
1 

262,4 

1,000 

2,500 

210 

151,000 
149,714 

200 

0.95145 

3083.0 
1 

375.4 

1.000 

3,600 

220 

151,000 

149,714 

204 

0.95005 

3 84 3.0 
1 

468-0 

1.000 

4.600 

2 30 

151,000 
149,714 

202 

0.95075 

4244.0 
1 

516,8 

1,000 

5,000 

240 

151,000 
149,714 

204 

0.95005 

4780.0 
1 

582-1 

1,000 

5,600 

240 

151,000 
149,714 

15,850 

17,304 

15,715 

17,156 

15,74 7 

16,772 

15,613 

16.629 

15.362 

16,170 

15,231 

16,033 

15,608 

16.394 

15,475 

16,255 

15,695 

16,396 

15,562 

16,256 

AUX, TRANSFORMER 
Aux. KWH Mtr , S t a r t 
Aux. KWH Mtr , End (XlOO) 
Aux. Load I n d i c a t o r 
Aux. V o l t s 
Aux. Amps 

KWH 

KWH 

MW 

5028.3 

5030.4 

0.21 

13-0 

5031,6 

5034,0 

0-22 

13,0 

5035,2 

5037,5 

0,23 

14,0 

5038,3 
5040,7 

0.24 

14.0 

5041,3 

504 3,7 
0.24 

14.0 

FUEL OIL 
F.O. TotalIzer-Start 

Start Test 

F .O . T o t a l i z e r - E n d 
End T e s t 
F .O . D i f f . 

Lbs/Hr-

Time 
Lbs/Hr-

Time 
Lbs/Hr. 

81259340.0 

0720 

81261495.0 
0620 

2155 

81263207.0 
0855 

81266290-0 
0955 

3083 

81268120,0 

1025 
81271963,0 

1125 

3 64 3 

81273355,0 

1145 

81277599,00 

1245 

4244 

81278750,0 
1300 

81283530,0 

1400 

4780 

EQUIPMENT STATUS 

Boiler Blowdown-Open 
Supplying Stn flux Stm 
Circulating Pumps 

FUEL OIL ANALYSIS 

F,0, Temp, ffi Heater 

F.O, Ten?), ffi Burner Deck 

Sulfur, Wt. » 

API Gravity ffi 60 'F, 

Higher Heating Value 

\ 
Yes/No 
Number 

0 
Yes 

2 

0 

Yes 
2 

0 

Yes 
2 

0 
Yes 

2 

0 

Yes 

2 

•F 

•F 

API 

BTU/Gal 

200 
204 

1.87 

10,6 

149,714 

200 
206 

204 

208 

TEST BY: Paymnnrl Pnf;. 
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CALCULATIONS FOR HEAT RATE CURVE 
by; Rodney Jung 

KPP UNIT NO. 2 Fuel Oil Tested; 02-02-01 
DATE: 01-31-01 Tested by: K.YoJ^oyama 

DATA: 
GENERATED (MW) 
HEAT RATE(BTU/MW)G 
HEAT RATE(BTU/MW1H 
NUMBER OF T E S T S 

P R I C E OF FUEL/BBL 
H . H . V . [BTU/GAL) 

A, B , C CONSTANTS; 
GROSS 

PREDICTED VALUES; 
GENERATED (MW) 
HEAT RATE(BTU/MW)G 
HEAT RATE(BTU/MW)N 

GROSS (MBTU) 
NET (MBTUl 
COST/KWH 
G/KWH 
G / P S - H 

A> 
B= 
C -

2 , 5 
1 5 , 7 1 5 
1 7 , 1 5 6 

5 
S 3 1 , 6 7 B 1 

1 4 9 , 7 1 4 

1 7 , 2 2 6 . 6 6 
( 8 1 7 . 1 5 8 1 

9 1 , 6 7 3 1 

2 , 0 
1 5 , 9 5 9 
1 7 , 6 3 1 
3 1 . 9 1 8 
3 5 . 2 6 1 

5 0 . 0 6 0 4 
3 9 4 . 3 1 
2 8 7 . 2 6 

3 - 6 
1 5 , 6 1 3 
1 6 , 6 2 9 

a c t . 
act. 

2 . 2 
1 5 , 8 7 3 
1 7 , 4 4 6 
3 4 , 9 2 0 
3 8 , 3 8 1 

5 0 , 0 8 0 0 
3 9 2 - 1 7 
2 8 5 . 7 1 

4 . 6 
1 5 , 2 3 1 
1 6 , 0 3 3 

NET A -
B> 
C -

2 - 5 
1 5 , 7 5 7 
1 7 , 1 9 2 
3 9 , 3 9 2 
4 2 . 9 6 0 

5 0 , 0 7 9 4 

3 8 9 , 3 1 
2 8 3 , 6 2 

5 , 0 
1 5 , 4 7 5 
1 6 . 2 5 5 

2 0 , 1 7 6 . 8 5 
[ 1 , 5 8 9 . 4 6 4 1 

1 5 8 . 2 0 0 4 

2 . 7 
1 5 . 6 6 9 
1 7 , 0 3 9 
4 2 . 3 5 9 
4 6 . 0 0 4 

S O . 0 7 9 0 
3 8 7 . 6 3 
2 8 2 , 4 0 

5 - 6 
1 5 , 5 6 2 
1 6 , 2 5 6 

3 . 0 
1 5 , 6 0 0 
1 6 , 8 3 2 
4 6 , 8 0 1 
5 0 . 4 9 7 

5 0 . 0 7 8 6 
3 8 5 . 4 4 

2 8 0 - 8 0 

3 . 2 
1 5 , 5 5 0 
1 6 , 7 1 1 

4 9 , 7 6 2 
5 3 . 4 7 4 

5 0 - 0 7 8 3 
3 6 4 , 2 1 
2 7 9 , 9 1 

3 , 5 
1 5 , 4 9 0 
1 6 , 5 5 2 
5 4 . 2 1 4 

5 7 - 9 3 1 
5 0 - 0 7 8 0 

3 8 2 , 7 1 
2 7 8 , 8 1 

3 . 7 
1 5 , 4 5 8 
1 6 , 4 6 2 

5 7 . 1 9 5 
6 0 , 9 0 8 

5 0 . 0 7 7 9 
3 8 1 , 9 3 
2 7 8 , 2 5 

4 . 0 
1 5 , 4 2 5 
1 6 , 3 5 0 
6 1 . 6 9 9 
6 5 , 4 0 1 

5 0 , 0 7 7 7 
3 8 1 , 1 1 
2 7 7 , 6 5 

4 , 2 
1 5 , 4 1 2 

1 6 , 2 9 2 
6 4 . 7 2 9 
6 8 . 4 2 5 

5 0 . 0 7 7 6 
3 8 0 . 7 8 
2 7 7 . 4 1 

PREDICTED VALUES [CONT.l 
GENERATED (MW) 
HEflT RflTE[BTU/MW)G 
HEflT RATE(BTU/MW)N 
GROSS (KBTUl 
NET (MBTUl 
COST/KWH 
G/KWH 
G / P S - H 

4 , 5 
1 5 , 4 0 6 
1 6 , 2 2 8 
6 9 . 3 2 6 

7 3 . 0 2 5 
5 0 . 0 7 7 6 

3 8 0 . 6 4 

2 7 7 . 3 0 

4 - 7 
1 5 , 4 1 1 
1 6 , 2 0 1 
7 2 , 4 3 2 
7 6 . 1 4 5 

5 0 , 0 7 7 6 
3 8 0 - 7 7 

2 7 7 . 4 0 

5 , 0 
1 5 , 4 3 3 
1 6 , 1 8 5 
7 7 , 1 6 3 
8 0 , 9 2 3 

5 0 , 0 7 7 7 

3 8 1 , 3 0 
2 7 7 , 7 9 

5 - 2 
1 5 , 4 5 6 
1 6 , 1 8 9 
8 0 . 3 7 3 
6 4 . 1 8 5 

S O . 0 7 7 9 
3 8 1 . 8 9 
2 7 8 - 2 1 

5 , 6 
1 5 . 5 2 5 
1 6 . 2 3 7 
8 6 , 9 4 2 
9 0 , 9 2 7 

S O - 0 7 8 2 
3 8 3 , 5 9 
2 7 9 , 4 6 

5 , 8 
1 5 , 5 7 1 
1 6 . 2 8 0 
9 0 . 3 1 2 

9 4 . 4 2 3 
S O - 0 7 8 4 

3 8 4 , 7 2 
2 8 0 , 2 8 

6 . 0 
1 5 . 6 2 4 
1 6 , 3 3 5 
9 3 . 7 4 4 

9 8 . 0 1 2 
5 0 . 0 7 8 7 

3 8 6 . 0 3 
2 8 1 . 2 3 

6 , 1 
1 5 , 6 5 3 
1 6 , 3 6 8 
9 5 , 4 8 4 

9 9 , 8 4 3 
5 0 , 0 7 8 9 

3 8 6 , 7 5 
2 8 1 , 7 6 

y o n ^ o> 
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MAUI ELECTRIC CO., LTD, 
KAHULUI POWER PLANT 
HEAT RATE TEST DATA 

MAUI ELECTRIC COMPANY, INC. 

KPP UNIT NO. 2 
DATE; 01-08-01 

Gross Load (Kl-21 > 
A c t u a l T e s t Load 

BOILER-TURBINE 
Ambient A i r Teti^ 
Gas E n t e r i n g A.H. 
Gas Leav ing A.H. 
A i r E n t e r i n g A.H, 
A i r Leaving A,H, 
C i r c . Water I n l e t 
C i r c . Water O u t l e t 
Condenser Vacuum 
B a r o m e t r i c P r e s s u r e 
Excess 02 
Feedwate r Flow (XlOOOl 
Steam Flow (XIOOOI 
T h r o t t l e Stm, P r e s s , 
Feedwate r t o B l r . 

KWH 
KWH 

• F , 
• F , 
* F , 
* F , 
• F . 
• F , 
• F , 

19-
19. 

% Lb/Hr 
Lb/Hr 
PSIG 
• F . 

2 .500 
2 ,500 

3 .500 
3 .500 

4 .500 
4 ,500 

5 .600 
5,600 

6 ,100 

9 7 
4 7 0 
3 20 
1 5 9 
3 3 6 

7 3 . 0 
60 ,0 

29 .40 
30,24 

3,60 
2 9 
3 0 

3 9 2 
7 0 0 

98 
4 9 0 
3 3 5 
1 7 0 
3 4 0 

7 3 , 0 
8 3 , 0 

29 ,00 
30 .26 

2 , 5 0 
4 1 
4 4 

3 9 1 
7 4 0 

1 0 0 
5 2 0 
3 4 8 
1 7 7 

3 5 0 
7 3 . 0 
8 6 . 0 

28-80 
30-31 

1.90 
5 1 
54 

3 9 2 
7 5 0 

1 0 5 
5 6 0 
3 7 0 
1 8 1 
3 8 0 

7 3 , 0 
69 ,0 

28 .40 
30 ,30 

2 ,00 
6 6 
7 0 

3 9 3 
8 0 0 

GENERATOR 
Generator Integrator, Start 
Generator Integrator, Stop 
Generator Integrator, Diff. MWH 
Generator Volts v. 

Generator Amps A. 
Generator VARS KVAR 

5467-4 
5469 .9 

2 . 5 
11 ,800 

1 5 1 
1 , 9 

5471 ,5 
5 4 7 5 , 1 

3 . 6 
11,800 

2 1 5 
2 . 5 

5478 .5 
5483 .0 

4 . 5 
12 ,000 

2 8 0 
2 , 3 

5487,4 
5493.0 

5 , 6 
11,900 

3 1 0 
2 , 3 

Kahului Power Plant 

Subject; Heat Rate Testing 
DATE: 01-08-01 
KPP UNIT NO- 2 

F,O, Temp. •F, 
F,0, Temp. [Corr,I 
F,0. usage [Lbs./Hr.l 
Test Time (Hours) 
Specific Gravity » F.O.Temp 
F,0, Used (Gals,) 
PT RATIO 
KW (Gen,) 
KW (Aux,) 
BTU/gal (Approx , ) 
BTU/gal (Tes t Labi 

HEAT RATE (APPROX . 1 
HEAT RATE (APPROX,1N 
HEAT RATE [ACTUALl -G 
HEAT RATE (ACTUAL!-N 

FUEL CORRECTION: 

2 - 5 
2 0 0 

0,95145 
2149 .0 

1 

261 .7 
1,000 
2 ,500 

2 3 0 
151,000 
149,738 

T E S T 
3 .5 

2 0 0 
0,95145 
3057,0 

1 

372 .3 
1,000 
3,600 

2 50 
151,000 
149,738 

L O A D S 
4 . 5 

2 0 0 

0 .95145 
3759-0 

1 

4 5 7 , 7 
1,000 
4 , 5 0 0 

2 5 0 
151 ,000 
149 ,738 

- M W 
5 .6 

2 0 2 
0 .95075 
4 7 2 7 , 0 

1 

575 ,6 
1,000 
5 .600 

2 6 0 
151 ,000 
1 4 9 . 7 3 8 

0 . 0 
0 

1.02145 
0 , 0 

1 

0 , 0 
1,000 

0 
0 

151 ,000 
149 ,738 

15,806 
17 ,408 
15 ,674 
17,262 

15,614 
16 ,779 
15,484 
16 ,639 

15 ,360 
1 6 , 2 6 3 
15 ,232 
16 ,127 

1 5 , 5 2 1 
16 ,277 
1 5 , 3 9 1 
1 6 . 1 4 1 

ttDIV/0! 
ttDIV/OI 
ttDIV/OI 
tlDIV/0! 

AUX, TRANSFORMER 
Aux, KWH Mtr . S t a r t 
Aux, KWH Mtr- End (XlOOl 
Aux, Load I n d i c a t o r 
Aux, V o l t s 
Aux. Amps 

KWH 

KWH 

3653.8 
3656 .1 

0-23 

14,0 

3657 .3 
3659-8 

0 .25 

1 4 . 1 

3661-8 
3664 .3 

0 , 2 5 

1 5 , 0 

3666 ,3 
3668,9 

0 ,26 

15 .0 

FUEL OIL 
F.O, T o t a l i z e r - S t a r t 
S t a r t Tes t 
F,0, Totalizer-End 
End Test 
F.O. Diff. 

Lbs /Hr , 
Time 
L b s / H r . 
Time 
L b s / H r . 

78993631.0 
0601 

78995780.0 
0701 
2149 

76997201,0 
0732 

79000258,0 
0832 
3057 

79003201.0 
0921 

79OO696O-0 
1021 
3759 

790106 96 ,0 
i n o 

79015423.00 
1210 
4727 

EQUIPKENT STATUS 
Boiler Blowdown-Open 
Supplying Stn Aux Stm 
Circulating Pumps 

FUEL OIL ANALYSIS 
F,0, Temp, ffi Heater 
F.O. Temp, ffi Burner Deck 
Sulfur, wt. % 
API Gravity ffi 60 *F. 
Higher Heating Value 

% 
Yes/NO 
Number 

N o 
Y e s 

2 

No 
Y e s 

2 

No 
Y e s 

2 

No 
Y e s 

2 

• F 
• F 

A P I 
BTU/Gal 

2 0 0 
2 0 5 

1.82 
12.6 

149 ,738 

2 0 0 
2 0 5 

TEST BY: 

2 0 0 
2 0 5 

2 0 2 
2 1 0 
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CALCULATIONS FOR HEAT RATE CURVE 
by: Rodney Jung 

KPP UNIT NO, 2 Fuel Oil Tested: 01-09-01 
DATE; 01-08-01 Tested by: K,Yokoyama 

GENERATED (KWl 

HEAT RATE[BTU/MW1G 
HEAT RATE(BTU/MWIN 
NUMBER OF T E S T S 
P R I C E OF FUEL/BBL 
H . H . V - (BTU/GAL) 

A, B , C CONSTANTS: 
GROSS 

PREDICTED VALUES: 

GENERATED (KW) 
HEAT RATEIBTU/MWIG 
HEAT RATE(BTU/MW1N 
GROSS (KBTU! 
NET (MBTUl 
COST/KWH 
G/KWH 
G / P S - H 

A -
a. 
C-

2 , 5 
15,674 
17 ,262 

4 
531 ,6781 

149,738 

1 7 , 0 7 5 . 7 1 
(750 .562 ! 
79 ,5964 

2 , 0 
15 ,893 
17 ,736 
31 .786 
35 ,472 

50 .0601 
392 ,68 
286.07 

3 , 6 
15,4 84 
16 ,639 

ac t . 
ac t . 

2 . 2 
15,810 
17 ,548 
34 .761 
38 .605 

50,0796 
390.62 
234 .58 

4 - 5 
15,232 
16 ,127 

NET A. 
B-
C. 

2 . 5 
15,697 
17 ,287 
39 ,242 
43 ,218 

50 ,0791 
3 8 7 , 8 3 
282 ,54 

5 , 6 
1 5 , 3 9 1 
16 ,141 

2 0 . 2 5 5 , 9 4 
( 1 . 5 4 9 , 0 6 9 1 

144 ,6049 

2 . 7 

1 5 , 6 2 9 
1 7 , 1 2 8 
4 2 . 2 0 0 
4 6 . 2 4 5 

50 ,0787 
386 .16 
281 ,33 

3 , 0 
15 ,540 
16 ,910 
4 6 . 6 2 1 
50 .731 

50 .0763 
383.96 
279 .73 

3 . 2 
15,489 
16 .780 
49 ,565 
53 .695 

50.0780 
382.69 
278,80 

3 . 5 
15,424 
16,606 
53,963 
56 ,120 

50 ,0777 
381.08 
277-63 

3 , 7 

15,388 
16,504 
56 .937 
6 1 . 0 6 5 

5 0 . 0 7 7 5 
380-21 
276-99 

4 . 0 
15 ,347 
1 6 , 3 7 3 
6 1 , 3 8 6 
6 5 . 4 9 3 

SO.0773 
3 7 9 . 1 9 
2 7 6 , 2 5 

4 . 2 
15 ,327 
16 .301 
6 4 , 3 7 5 
6 8 . 4 6 3 

50 .0772 
378 ,70 
2 7 5 , 8 9 

PREDICTED VALUES [CONT.l; 
GENERATED (MW! 
HEAT RATE(BTU/MW1G 
HEAT RATE(BTU/MWIN 
GROSS (MBTU) 
NET (MBTU) 
C?3ST/KWH 
G/KWH 
G/PS-H 

4 . 5 
15 ,310 
16 ,213 
66 ,695 
72 ,960 

50 ,0771 
378,27 
275 ,58 

4 , 7 

15,306 
16 ,170 
71 ,940 
75 ,997 

50 .0771 
378 .18 
275 ,51 

5 , 0 
15 ,313 
16 ,126 
76 .564 
80 .629 

50 .0771 
378-34 
275-63 

5 . 2 
15 ,325 
1 6 , 1 1 1 
7 9 . 6 9 0 
63 .777 

50 ,0772 
378 .64 
275 .85 

5 , 6 
15 ,369 
16 ,116 
86 .065 
90 ,249 

50.0774 
379,72 
276,64 

5 . 8 
15,400 
16, 136 
89 ,320 
93,566 

50,0776 
380.50 
277,20 

6 . 0 
15,438 
16,167 
92,627 
97,004 

50,0776 
381.43 
277-88 

6 . 1 
15,459 
16 ,187 
94 .300 
98 ,743 

50 ,0779 
381 .95 
278 .26 
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MAUI ELECTRIC CO-, LTD. 
KAHULUI POWER PLANT 
HEAT RATE TEST DATA 

MAUI ELECTRIC COMPANY, INC. 

KPP UNIT NO, 3 
DATE: 07-22-06 

Gross Load (K3-4) ---> 
Actual Teat Load 

BOILER-TURBINE 
Ambient Air Teinp 
Gas Entering A.H. 
Gas Leaving A.li, 
Air Entering A . H . 
Air Leaving A.H, 
Circ. Water Inlet 
Circ, Water Outlet 
Condenser Vacuijm 
Barometric Pregsure 
Excess 02 

Feedwater Flow (XIOOO) 
Steam Flow [XIOOO) 
Throttle Stm. Press. 
Feedwater to Blr. 

KWH 
KWH 

*F, 
•F, 
•F, 

•F, 
•F, 

•F, 

*F. 
"Hg, 
"Hg, 
t 

Lb/Hr 
Lb/Hr 
PSIG 
-F. 

GENERATOR 
Generator Integrator, Start 
(5enerator Integrator, Stop 
C^nerator integrator, Diff. MWH 
CJenerator Volts V, 
Generator Amps A. 
Generator VARS MVAR 

AUX. TRANSFORMER 
Aux, KWH Mtr, Start (XlOO) KWH 
Aux, KWH Mtr, fend (XlOO) KWH 
Aux. Load Indicator MW 
Aux. KWH Meter Diff. KWH 
Aux, Amps A. 

FUEL OIL 
F.O, Totalizer-Start Lbs/Hr. 
Start Teat Time 
F.O. Totalizer-End Lbs/Hr, 
End Test Time 
Difference (XIoo) Lbs/Hr, 

EQUIPMENT STATUS 
Boi le r Blowdown-Open \ 
Supplying Stn Atix Stm Yea/No 
C i rcu la t ing Putnps Number 

FUEL OIL ANALYSIS 

F.O. Temp, d Heater *F 

F.O. Temp. « Burner Dec)c -F 

Sulfur, Wt. » 

API Gravity 9 60 'F. API 

Higher Heating Value BTU/Gal 

7.000 

8.500 

9.000 

9.500 

10,000 

10,500 

12,000 

12,500 

13,500 

89 
623 
379 
201 
480 
73 
85 

28,4 

30.3 

0,80 

91,0 

87.0 

601 
317 

91 
652 
3 94 

197 
4 92 

73.0 

86.00 

28.30 

30.40 

0.30 

104.0 

98,0 

601 
320 

93 
680 
408 
191 
504 

73,0 
88.00 
28,20 
30,40 
0,10 

116.0 
109.0 

600 
330 

92 
726 
413 
128 
514 

74 ,0 
91,00 
27,90 
30.40 
0.40 

135.0 
131.0 

601 
345 

5769.5 
5777.8 

8.3 
11,400 

440 
3.2 

5784,0 
5793.7 

9,7 
11,400 

520 
4,2 

5800.6 
5811-3 

10.7 
11,4 00 

570 
4.2 

5823.6 
5836.2 

12.6 
11.400 

670 
4.2 

0.0 

6216.8 
6221.3 

0.45 
4.5 

29.0 

6224,4 
6229,0 

0,46 
5 

30.0 

6232.2 
6237.1 

0.49 
5 

31.0 

6242.2 
6247.4 

0,52 
5 

33,0 

0.00 

0 
0635 
5809 
0735 

5,809 

0 
0815 
6626 
0915 

6,626 

0 
0955 
7367 
1055 

7,367 

0 
1155 
8625 
1255 

8,625 

0 

0 

0 
No 
3 

0 
No 
3 

0 
No 
3 

0 
No 
3 

230 
233 

15.0 
149,690 

230 
232 

230 
232 

228 
229 

TESTED RY: J.CnrrinO 

Kahului Power Plant 

Subject: Heat Rate Testing 
DATE: 07-22-06 
KPP UNIT NO, 3 

F,O. Temp. ' F, 
F ,0 . Temp, (Corr.) 
F.O. Flow (Lbs/Hr.) 
Test Time (Hours) 
Specific Gravity ffi F.O.Temp 
F,0. Used (Gals.) 
PT RATIO 
KW (Gen.) 
KW (Aux.) 
BTU/gal (Approx.1 
BTU/gal (Teat Lab) 

HEAT RATE (APPROX.) 
HEflT RATE (flPPROX,)N 
HEflT RATE (ACTUAL)-G 
HEAT RATE (ACTUALl -N 

FUEL CORRECTION: 

8.5 
230 

0.94095 
5,809 
1 

665,6 
1 

8,300 
450 

151,000 
149,690 

12, 109 
12,803 
12.004 
12,692 

T E S T 
9,5 

230 
0,94095 
6,626 
1 

759.2 
1 

9.700 
460 

151,000 
149,690 

11,819 
12,407 
11,716 
12.300 

L O A D S 
10.5 

230 
0.94095 
7,367 
1 

844.1 
1 

10,700 
490 

151,000 
149,690 

11,912 
12,484 
11,809 
12,376 

- M W 
12.5 

228 
0.94165 
8,625 
1 

989.0 
1 

12,600 
520 

151,000 
149,690 

11,852 
12,363 
11,750 
12,255 

0.0 
0 

1.02145 

-
1 

0.0 
1 

0 
0 

151,000 
149,690 

t»DIV/0! 
flDIV/01 
flDIV/01 
ftDIV/0! 
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CALCULATIONS FOR HEAT RATE CURVE 
by: Rodney Jung 

KPP UNIT NO. 3 
DATE: 0 7 - 2 2 - 0 6 

F u e l O i l T e s t e d : K.Na>:amatsu 
T e s t e d b y : 0 7 - 2 5 - 0 6 

DATA: 

GENERATED (MW) 
HEAT RATE(BTU/i™iG 
HEAT R A T E ( B T U / K W 1 N 

NUMBER dT TESTS 
PRICE Of FUEL/BBL 
H.H.V, (BTU/GAL) 

A. B. C CONSTANTS: 

8 . 3 9 , 7 
1 2 , 0 0 4 1 1 , 7 1 6 
1 2 . 6 9 2 1 2 . 3 0 0 

4 
5 6 0 , 6 2 6 4 a c t , 

1 4 9 . 6 9 0 a c t . 

1 0 . 7 
1 1 , 8 0 9 
1 2 , 3 7 6 

1 2 . 6 
1 1 , 7 5 0 
1 2 , 2 5 5 

GROSS 

PREDICTT^D VALUES: 
GENERATED (MW)G 
HEAT R A T E ( B T U / K W ) G 

GENERATED (MW)N 
MEAT R A T E ( B T U / M W ) N 

GROSS (MBTU) 

HET (MBTUI 
COST/KWH 
G/KWH 
G/PS-H 

A-
B-
C 

1 5 , 2 5 6 , 0 2 
( 6 2 1 . 2 6 3 ) 
2 7 , 3 1 0 0 

4 . 0 

1 3 . 2 0 8 
3 . 5 5 0 

1 4 , 3 3 0 
5 2 . 8 3 2 
5 0 . 8 7 0 

SO,1278 
3 2 6 , 3 3 
2 3 7 . 7 4 

5 , 0 

1 2 , 8 3 2 
4 . 5 5 0 

1 3 , 8 2 9 
6 4 , 1 6 2 
6 2 , 9 2 2 

SO.1242 
3 1 7 . 0 6 
2 3 0 , 9 8 

NET A-
B-
C-

5 , 5 

1 2 , 6 6 5 
5 , 0 5 0 

1 3 , 6 0 4 
6 9 , 6 5 9 
6 8 , 7 0 3 

5 0 . 1 2 2 5 
3 1 2 . 9 2 
2 2 7 . 9 7 

1 7 , 0 2 0 , 3 0 
( 8 1 0 . 2 3 9 1 

3 4 . 3 9 6 9 

6 . 0 

1 2 . 5 1 2 
5 . 5 5 0 

1 3 , 3 9 7 
7 5 . 0 7 0 
7 4 , 3 5 4 

5 0 , 1 2 1 0 
3 0 9 . 1 3 
2 2 5 . 2 1 

6 . 5 

1 2 , 3 7 2 
6 . 0 5 0 

1 3 , 2 0 7 
8 0 . 4 1 6 
7 9 . 9 0 2 

5 0 . 1 1 9 7 
3 0 5 . 6 7 
2 2 2 . 6 9 

7 , 0 

1 2 , 2 4 5 
6 , 5 5 0 

1 3 , 0 3 4 
3 5 , 7 1 8 
8 5 . 3 7 3 

SO.1185 
3 0 2 . 5 5 
2 2 0 . 4 2 

7 . 5 

1 2 , 1 3 3 
7 . 0 5 0 

1 2 , 8 7 8 
9 0 , 9 9 5 
9 0 , 7 9 2 

5 0 . 1 1 7 4 
2 9 9 . 7 7 
2 1 8 . 3 9 

8 . 0 

1 2 . 0 3 4 
7 . 5 5 0 

1 2 , 7 4 0 
9 6 . 2 7 0 
9 6 . 1 8 5 

5 0 , 1 1 6 4 
2 9 7 , 3 2 
2 1 6 , 6 1 

8 . 5 

1 1 , 9 4 8 
8 . 0 5 0 

1 2 , 6 1 8 
1 0 1 . 5 6 2 
1 0 1 . 5 7 8 
5 0 . 1 1 5 6 

2 9 5 . 2 2 
2 1 5 . 0 7 

9 . 0 

1 1 , 8 7 7 
8 . 5 5 0 

1 2 , 5 1 4 
1 0 6 . 8 9 1 
1 0 6 . 9 9 7 
5 0 . 1 1 4 9 

2 9 3 . 4 4 
2 1 3 , 7 8 

PREDICrreo VALUES (CONT. 1 : 
GENERATED [MW)G 9 , 5 1 0 . 0 1 0 , 5 1 1 , 0 1 1 . 5 1 2 , 0 1 2 . 5 1 3 . 0 
HEAT R A T E ( B T U / M W ) G 1 1 . 8 1 9 1 1 . 7 74 1 1 , 7 4 4 1 1 , 7 2 7 1 1 , 7 2 3 1 1 , 7 33 1 1 , 7 5 7 1 1 , 7 9 5 
GENERATED [MW)N 9 . 0 5 0 9 .54 0 1 0 . 0 4 0 1 0 , 5 1 0 1 1 . 0 1 0 1 1 . 5 1 0 1 3 . 0 1 0 1 2 . 4 80 
HEAT R A T E ( B T U / M W ) N 1 2 , 4 2 7 1 2 , 3 58 1 2 . 3 05 1 2 , 2 7 0 1 2 . 2 5 2 1 2 , 2 5 1 1 2 , 2 67 1 2 . 3 0 0 
GROSS (MBTU) 1 1 2 . 2 7 8 117 ,744 12 3 . 3 09 12 8 , 9 9 3 1 3 4 . 8 1 7 14 0 . 8 02 14 6 . 9 6 8 1 5 3 . 3 35 
KET [MBTU! 1 1 2 . 4 67 1 1 7 . 8 91 12 3 . 5 4 3 1 2 8 , 9 5 4 1 3 4 . 8 8 9 1 4 1 . 0 0 4 14 7 , 3 2 5 1 5 3 . 5 0 7 
COST/KWH 5 0 . 1 1 4 3 $ 0 , 1 1 3 9 SO.1136 5 0 . 1 1 3 5 5 0 . 1 1 3 4 SO.1135 5 0 . 1 1 3 8 5 0 , 1 1 4 1 
G/KWH 2 9 2 . 0 1 2 9 0 , 9 2 2 9 0 , 1 6 28 9 . 7 4 2 8 9 . 6 5 2 8 9 . 9 0 2 9 0 . 5 0 2 9 1 . 4 2 
G/PS-H 2 1 2 . 7 4 2 1 1 , 9 4 2 1 1 . 3 9 2 1 1 . 0 8 2 1 1 . 0 2 2 1 1 . 2 0 2 1 1 . 6 3 2 1 2 . 3 1 
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KAUI ELECTRIC CO., LTD, 

KAHULUI POWER PLANT 

HEAT RATE TEST DATA 

MAUI ELECTRIC COMPANY, INC. 

KPP UNIT NO, 3 

D A T E : 05-29-06 

Gross Load (K3-4) ---> 

Actual Test Load 

BOI LER-TURBINE 

Ambient Air Temp 

Gas Entering fl.H, 

Gas Leaving A,H. 

Air Entering A-H, 

A i r Leaving A , H . 

Circ, Water Inlet 

Circ, Water Outlet 

Condenser Vacuum 

Barometric Pressure 

Excess 02 

Feedwater Flow (XIOOO) 

Steam Flow (XIOOO) 

Throttle Stm, Press. 

Feedwater to Blr, 

KWH 
KWH 

•F, 

•F, 

•F, 
•F, 
•F, 
•F, 
•F, 
"Hg. 

"Hg. 

t 
Lb/Hr 

Lb/Hr 

PSIG 

•F, 

GENERATOR 

Generator Integrator, Start 

Generator Integrator, Stop 

C^nerator Integrator. Diff. MWH 

CJenerator Volts v. 

Generator Amps A-

Generator VARS MVAR 

7,000 

9,000 

9,000 

10,000 

10,000 

11,000 

12,000 

11,500 

13,500 

12,500 

86,4 

626 
377 
197 
479 
72 
85 

29,2 

30,41 

0.80 

96,0 

92,0 

588 
320 

85 
646 
386 
192 
485 

73.0 

87.00 

28.30 

30.40 

0.80 

108.0 

103.0 

599 
329 

89 
68 

395 
180 
495 

73.0 

88,00 

28.10 

30,50 

0,70 

119.0 

113.0 

601 
335 

90 
680 
392 
158 
4 94 

73 ,0 

89,00 

28,10 

30,50 

0.70 

123.0 

117.0 

601 
340 

90 
702 
400 
146 
501 

73.0 

90-00 

27.90 

30.60 

0.6 
134.0 

128.0 

600 
346 

1065,8 

1074,8 

9,0 
11.400 

470 
3,2 

1083.5 
1093.5 

10.0 
11,4 00 

530 
3.5 

1099-9 
1111.0 

11.1 
11.400 

580 
3,5 

1115,7 
1127, I 

11 ,4 
11,400 

600 
3,5 

1135-6 
1148.1 

12.5 
11,4 00 

650 
3,7 

Kahului Power Plant 

Subject; Heat Rate Testing 

DATE: 05-29-06 
KPP UNIT NO- 3 

F.O- Temp, -F, 
F.O. Temp. [Corr,) 
F,0. Flow (Lbs/Hr,1 
Test Time (Hoursi 
Specific Gravity ffi F,o,Temp 

F . O . Used ( G a l s . l 
PT RATIO 
KW (CJen,) 
KW (Aux,) 
BTU/gal (Approx ,1 
BTU/gal (Test Lab) 

HEAT RATE (APPROX.1 
HEAT RATE (APPROX,IN 
HEAT RATE (ACTUAL)-G 
HEAT RATE (ACTUAL)-N 

FUEL CORRECTION: 

9.0 
232 

0.94025 
6.155 
1 

7 04,7 
1 

9,000 
460 

151.000 
149.738 

11,824 
12,461 
11,725 
12,357 

T E S T 
10.0 

229 
0,9413 
6,909 
1 

791,9 
1 

10,000 
460 

151,000 
149,738 

11,958 
12,535 
11,858 
12,430 

L O A D S 
11.0 

229 
0,9413 
7,548 
1 

B6S.2 
1 

11,100 
480 

151,000 
149,738 

11,770 
12,302 
11,671 
12,199 

- M W 
11.5 

230 
0,94095 
7,772 
1 

890.5 
1 

11,400 
480 

151,000 
149,738 

11,796 
12,314 
11,697 
12,211 

12,5 
229 

0,9413 
8.429 
1 

966.2 
1 

12,500 
490 

151.000 
149,738 

11,671 
12,148 
11,574 
12,046 

AUX, TRANSFORMER 
Aux. KWH Ktr, Start (XlOO) KWH 
Aux. KWH Ktr, End (XlOO) KWH 
Aux, Load Indicator MW 
Aux, Volts V. 
Aux, Amps A. 

9864,4 
9869,0 

0.46 

-
28-5 

9873.0 
9877.6 

0,46 

-
29,0 

9880,4 
9885,2 

0,48 

-
30.0 

9887,2 
9892.0 

0.48 

-
30.0 

9895.5 
9900.4 

0.49 

-
32.0 

FUEL OIL 
F.O. T o t a l i z e r - S t a r t 
S t a r t Test 
F.O. Total izer-End 
End Test 
Difference (XlOO) 

Lba/Hr, 
Time 
Lbs/Hr. 
Time 
Lbs/Hr. 

0 
0434 

6155 

0534 

6, 155 

0 
0625 

6909 

0725 

6, 909 

0 
0800 

7548 

0900 

7,54 8 

0 
0925 

7772 

1025 

7,772 

0 
1107 

8429 

1207 

8,429 

EQUIPMENT STATUS 

Boiler Blowdown-Open % 

Supplying Stn Aux Stm Yea/No 

Circulating Pumps Number 

FUEL OIL ANALYSIS 

F-O. Temp, 9 Heater *F 

F.O, Temp, 9 Burner D e c k "F 

Sulfur, wt, * 

API Gravity a 60 *F, API 

Higher Heating Value BTU/Gal 

No 
NO 
3 

No 
No 
3 

NO 
No 
3 

No 
No 
3 

No 
No 
3 

LO-1 pump on. 

232 
234 

14,2 

149,738 

229 
232 

229 
232 

TESTED BY; 

230 
232 

J rnrr-inn 

229 
232 
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CALCULATIONS FOR HEAT RATE CURVE 
iiy: Rodney Jung 

Kt'p UNIT NO. 3 Fuel Oil Tested: 06-01-06 
DATE; 05-29-06 Tested by: rh 

DATA: 
GI:NERATED (MW) 
HE:AT RATE[aTU/MW)G 
HS A T RATE(BTU/KW)N 
NUMBER OF TESTS 
PHICE OF FUEL/BBL 
H.H.V, (BTU/GAL) 

A, B, C CONSTANTS; 
GROSS A-

PREDICTED VALUES: 
GENERATED (MW)G 
HF:AT RATE(aTU/MWlG 
GE:NERATED [MW)N 
HEAT R A T E ( B T U / M W ) N 
CrjOSS (MBTU) 
NET (MBTU) 
COST/KWH 
G/KWH 
G/PS-H 

9,0 
11,725 
12,357 

3 
557.0714 
149,738 

16,592.76 
(958.686) 
46.4247 

4,0 
13,501 

3,5 
14,454 
54,003 
51, 168 

SO.1225 
333.57 
243.01 

act. 
act. 

12 

13 
64 
62 

SO. 

5.0 
960 
4.5 
841 
800 
836 
1176 

320,21 
233,28 

11.1 
11,671 
12.199 

NET A-
B-
C-

5.5 
12,724 

5.0 
13,570 
69.984 
68.394 

50,1155 
314.39 
229.04 

11.4 
11,6 97 
12,211 

17,878.71 
(1,050,181) 

48.5119 

6,0 
12,512 

5.5 
13,324 
75,072 
73,815 

50,1135 
309,14 
225,21 

6.5 
13,323 

6,0 
13,103 
80,098 
79,137 

50,1118 
3 04.4 6 
221.81 

7.0 
12,157 

6,5 
12,905 
85,097 
84,396 

50.1103 
300.36 
218.82 

7,5 
12,014 

7,0 
12,731 
90,105 
89,627 

50.1090 
296,84 
216,25 

B.O 
11,894 

7.5 
12,582 
95,156 
94.868 

50.1079 
293.88 
214.10 

8.5 
11,798 

8.0 
12,457 
100.284 
100.156 
50,1071 
291.50 
212,37 

9-0 
11,725 

8.5 
12.357 
105.525 
105.525 
50,1064 
289,69 
211,05 

PREDICTED VALUES (C 
GENERATED (MW)G 
HEAT RATE(BTU/MW1G 
GENERATED (MW)N 
H6AT RATE(BTU/MW)N 
GliOSS (KBTUl 
NET (MBTUl 
COST/KWH 
G/KWH 
G/PS-H 

9.5 
11,675 

9.0 
12,280 

110.913 
111.013 
50.1059 
288,46 
210,15 

10.0 
11,648 

9.5 
12,228 

116,484 
116,656 
50.1057 
287.80 
209.67 

10.5 
11,645 

10,0 
12,200 
122.271 
122,490 
50.1057 
287.72 
209.61 

11-0 
11,665 

10.5 
12,197 

128-311 
128.553 
50.1059 
288-20 
209,96 

11.5 
11,708 

11.0 
12,317 
134.637 
134.635 
SO.1062 
289,26 
210,74 

12.0 
11,774 

11.5 
12,262 

141.284 
141.261 
50.1068 
290,90 
211.93 

12.5 
11,863 

12.0 
12,331 

148.288 
148.100 
50.1077 
293.11 
213.53 

13,0 
11,976 

12,5 
12,425 
155.683 
155.435 
50,1087 
295,89 
215.56 
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MAUI ELECTRIC CO., LTD, 
KAHULUI POWER PLANT 
HEAT RATE TEST DATA 

MAUI ELEtriRIC COMPANY, INC. 

KPP UNIT NO. 3 
DATE: 05-12-06 

Gross Load (K3-41 
Actual Test Load 

KWH 
KWH 

7,000 
9,000 

9,000 
10,000 

10.000 
11.500 

12,000 
12,400 

13,500 

Kahului Power Plant 

Subject: Heat Rate Testing 

DATE; 05-12-06 
KPP UNIT NO. 3 

BOILER-TURBINE 
Ambient Air Temp 
Gas Entering A.H, 
Gas Leaving A,H. 
Air Entering A.H. 
Air Leaving A.H-
Circ, Water Inlet 
Circ. Water Outlet 
Condenser Vacuum 
Barometric Preaaure 
Excess 02 

Feedwater Flow [xiOOOl 
Steam Flow (XlOOOl 
Throttle Stm, Press. 
Feedwater to Blr. 

•F. 
•F, 
-F, 
-F, 
•F. 
•F, 
•F, 

•Hg. 
"Hg. 
t 

Lb/Hr 
Lb/Hr 
PSIG 

*F. 

GENERATOR 
(Generator I n t e g r a t o r , S t a r t 
CJenerator I n t e g r a t o r . Stop 
Generator I n t e g r a t o r , Diff- MWH 
Generator Vol ts V-
Generator Amps A. 
Generator VARS MVAR 

81 
616 
375 
196 
475 
70 
85 

28.1 
30,41 
0.70 
97,0 
93.0 

588 
320 

87 
646 
386 
193 
482 

70-0 
87,00 
29,10 

3042,00 
0,70 

111.0 
105.0 

588 
327 

89 
681 
403 
185 
500 

70.0 
89,00 
29,00 
30.42 
0.70 

126,0 
120,0 

586 
337 

90 
699 
400 
151 
502 

70.0 
91,00 
28,80 
30,41 
0,50 

136.0 
130.0 

582 
345 

7044.1 
7053.1 

9-0 
11,400 

480 
3.9 

7059.1 
7069.2 

10.1 
11,400 

542 
4,5 

7076,5 
7088,0 

11,5 
11,400 

610 
4,2 

7096,7 
7109.1 

12.4 
11,400 

658 
4,3 

0,0 
11,400 

F,0. Temp. 'F. 
F.O. Temp. (Corr.1 
F.O. Flow (Lbs/Hr,) 
Test Time (Houra) 
Specific Gravity 9 F.O.Temp 
F.O. Used (Gals.) 
PT RATIO 
KW (Gen.) 
KW (Aux.) 
BTU/gal (Approx.) 
BTU/gal (Test Lab) 

HEAT RATE (APPROX.) 
HEAT RATE (APPROX, )N 
HEAT RATE (ACTUALl -G 
HEAT RATE (ACTUALl-N 

FUEL CORRECTION: 

9.0 
230 

0.94095 
6,220 
1 

712.7 
1 

9,000 
470 

151,000 
148.643 

11, 958 
12.616 
11,771 
12,419 

T E S T 
10.0 

230 
0.94095 
7,014 
1 

803.7 
1 

10,100 
4 90 

151.000 
148,643 

12,015 
12,628 
11,828 
12,431 

L O A D S 
11.5 

229 
0.9413 
7,954 
1 

911.7 
1 

11,500 
510 

151.000 
148,643 

11,971 
12.527 
11,784 
12,331 

- K W 
12.4 

230 
0.94095 
8,536 
1 

978.1 
1 

12,400 
520 

151,000 
148,643 

11,910 
12,432 
11,725 
12,238 

0,0 
0 

1.02145 

-
1 

0,0 
1 

0 
0 

151,000 
148,643 

«DIV/0! 
«DlV/0! 
«DIV/0! 
BDIV/OI 

AUX- TRANSFORMER 
Aux. KWH Mtr. Start (XlOOl ICWH 
Aux. KWH Mtr, End (XlOO) KWH 
Aux. Load Indicator KW 
Aux. Volts V. 
Aux. Amps A. 

8049.2 
8053.9 

0.47 

-
30.0 

8056,8 
8061,7 

0.45 

-
32.0 

8064.9 
8070.0 

0.47 

-
31.8 

8073,7 
8078,9 

0,49 

-
32,6 

-

FUEL OIL 
F.O. Totalizer-Start 
Start Test 
F.O. Totalizer-End 
End Teat 
Difference (XlOO) 

Lbs/Hr. 
Time 
Lbs/Hr. 
Time 
Lbs/Hr. 

0 
0700 
6220 
0800 

6,220 

0 
0836 
7014 
0936 

7,014 

0 
1015 
7954 
1115 

7,954 

0 
1158 
8536 
1258 

8,536 0 

EQUIPMENT STATUS 
Boiler Blowdown-Open * 
Supplying Stn flux Stm Yes/No 
Circulating Pumps Number 

FUEL OIL ANALYSIS 
F.O. Temp, ffi Heater "F 
F.O. Temp, ffi Burner Deck 'F 
Sulfur, wt, % 

API Gravity » 60 "F, API 
Higher Heating Value BTU/Gal 

No 
No 
3 

No 
No 
3 

No 
No 
3 

No 
No 
3 

LO-1 pump on -

230 
232 

15.2 
148,643 

230 
230 

229 
231 

230 
231 
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CALCULATIONS FOR HEAT RATE CURVE 
by: Rodney Jung 

KPP UNIT NO. 3 Fuel Oil Tested: 05-15-06 

DATE; 05-12-06 Tested by: rh 

GENERATED (MW) 
HEAT RATE(BTU/MW1G 
HEAT RATE(BTU/MWIN 
NUMBER OF TESTS 
PRICE OF FUEL/BBL 
H.H.V. (BTU/GAL) 

A. B. C CONSTANTS; 
GROSS 

PREDICTED VALUES: 
GENERATED (MW)G 
HEAT RATE{BTU/MW)G 
GENERATED (MW)N 
HEAT RATE(BTU/MW)N 
GROSS (MBTU) 
NET (MBTUl 
COST/KWH 
G/KWH 
G/PS-H 

A. 
B. 
C 

PREDICTED VALUES [CONT, 
GENERATED [MW)G 
HEAT RATE(BTU/MW)G 
GENERATED [MWIN 
HEAT RATE(BTU/MWIN 
GROSS (MBTUl 
NET (MBTU) 
COST/KWH 
G/KWH 
G/PS-H 

3 
557.0714 
148,643 

10,338.64 
304,148 
(15.5149) 

4,0 
11,307 

3,5 
12,209 
45,228 
43,099 

50,1034 
279.37 
203.53 

9.5 
11,828 

9.0 
12,456 

112.364 
112.4S2 
50.1081 
292.24 
212.90 

10.1 
11,828 
12,431 

act. 
act. 

5,0 
11,472 

4,5 
12,319 
57,358 
55,804 

SO.1049 
283.43 
206.49 

10.0 
11,829 

9-5 
12,436 

118.286 
118.514 
SO, 1081 
292,26 
212.92 

11.5 
11,784 
12,331 

NET A-
B-
Cx 

5,5 
11,542 

5,0 
12,363 
63.482 
62.185 

50.1055 
285.18 
207.76 

10.5 
11,832 

10.0 
12,408 
124.128 
124.206 
50,1081 
292.08 
212.79 

12.4 
11,725 
12,238 

11,485,51 
238.287 
(14.3248) 

6.0 
11.605 

5.5 
12,400 
69.630 
68.569 

50.1061 
286.73 
208.89 

11,0 
11,807 

10.5 
12,373 

129.877 
1 3 0 . 0 4 4 
50,1079 
291,72 
212,53 

6.5 
11.660 

6.0 
13,429 
75.791 
74.948 
50.1066 
288,09 
209,88 

11.5 
11,784 

11,0 
12,331 
135,522 
135,522 
SO,1077 
291,16 
212.12 

7.0 
11,707 

6.5 
12,452 
81.952 
81.309 
SO.1070 
289,26 
210,73 

12.0 
11,754 

11,5 
12.282 
141.051 
141.122 
SO,1075 
290.42 
211.58 

7.5 
11.747 

7.0 
12,467 
68.103 
87.642 

SO,1074 
290.24 
211.45 

12,5 
11,716 

12,0 
12,226 

146.454 
146.466 
50.1071 
289.48 
210.89 

8.0 
11.779 

7,5 
12.475 
94.231 
93.937 

SO.1077 
291.03 
212.02 

13,0 
11,671 

12.5 
12,162 

151.717 
151.786 
SO.1067 
288,35 
210,07 

8.5 
11.803 

a.o 
12,476 
100.325 
100.182 
50,1079 
291,62 
212,45 

9.0 
11,819 

8.5 
12,470 

106-373 
106,367 
50.1080 
292.02 
212.75 
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MAUI ELECTRIC CO., LTD-
KAHULUI POWER PLANT 
HEAT RATE TEST DATA 

MAUI ELECTRIC COMPANY, INC. 

KPP UNIT NO, 3 
DATE: 04-26-06 

Gross Load (K3-41 

Actual Test Load 
KWH 

KWH 
7.000 
9.000 

9,000 
10,000 

10,000 
11,000 

12,000 
11,500 

13,500 
12,000 

ICahului Power Plant 

Subject : Heat Rate Tes t ing 
DATE: 04-26-06 
KPP UNIT NO. 3 

BOILER-TURBINE 
Ambient Air Temp 
Gas Entering A.H, 
Gas Leaving A.H. 
Air Entering A.H-
Air Leaving A.H, 
Circ. water Inlet 
Circ. Water Outlet 
Condenser Vacuum 
Barometric Pressure 
Excess 02 

Feedwater Flow (XlOOOl 
Steam Flow (xiOOO) 
Throttle Stm. Press. 
Feedwater to Blr. 

•F. 
•F. 
-F, 
•F, 

•F, 
•F, 
•F. 
•Hg-
"Hg. 
% 

Lb/Hr 
Lb/Hr 
PSIG 
-F. 

GENERATOR 
Generator Integrator. Start 
Generator Integrator. Stop 
Generator integrator, Diff. MWH 
Generator Volts V, 
tSenerator Amps A. 
Generator VARS KVAR 

89 
632 
382 
198 
481 
70 
86 

28.3 
30,41 
0,91 

101,0 
96,0 

600 
322 

89 
647 
390 
196 
488 

70.0 
87.00 
28.20 
30,40 
0.61 

110.0 
104.0 

600 
327 

89 
673 
387 
155 
492 

70,0 
88.00 
28.05 
38.38 
0.41 

121,0 
115,0 

599 
332 

90 
682 
388 
146 
493 

70,0 
89,00 
28,90 
30,36 
1,60 

124 .0 
119.0 

586 
337 

89 
682 
390 
119 
496 

70.0 
90.00 
28.80 
30.35 

0.6 
130-0 
127.0 

585 
340 

2711.4 
2720.7 

9,3 
11,400 

500 
4-0 

2725-9 
2736-0 

10.1 
11.400 

530 
4.0 

2741.1 
2752.1 

11.0 
11,400 

590 
4-0 

2758-0 
2769-7 

11.7 
11 ,400 

610 
4.1 

2778.2 
2790.3 

12.1 
11,400 

630 
4.0 

F.O, Temp. * F. 
F.O, Temp. (Corr.) 
F.O, Flow (Lbs/Hr,) 
Test Time (Hours) 
Specific Gravity 9 F,o,Temp 
F,0, Used (Gals,) 
PT RATIO 
KW (Gen.l 
KW (Aux.l 
BTU/gal (;^prox.l 
BTU/gal (Test Labi 

HEflT RATE (APPROX.) 
HEATRATE [APPROX,)N 
HEAT RATE (ACTUAL)-G 
HEAT RATE (ACTUALl-N 

FUEL CORRECTION: 

9.0 
230 

0.94095 
6.500 
1 

744,8 
1 

9,300 
470 

151.000 
148,810 

12,093 
12,736 
11,917 
12,552 

T E S T 
10.0 

231 
0.9406 
7,100 
1 

813.2 
1 

10,100 
4 90 

151,000 
148,810 

12,156 
12,778 
11,982 
12,593 

L O A D S 
11.0 

231 
0,9406 
7,700 
1 

862.0 
1 

11,000 
4 90 

151,000 
148,810 

12,107 
12,671 
11,931 
12.487 

- M W 
11,5 

230 
0.94095 
7,900 
1 

905,2 
1 

11,700 
500 

151.000 
148,810 

11,682 
12,204 
11,513 
12,027 

12,0 
230 

0.94095 
8,400 
1 

962.5 
1 

12,100 
510 

151,000 
148,810 

12,011 
12,54 0 
11,837 
12,358 

AUX, TRANSFORMER 
Aux. KWH Mtr. Start 1X100) 
Aux. KWH Mtr. End (XlOOl 
Aux. Load Indicator 
Aux. Volts 
Aux. Amps 

FUEL OIL 
F.O. Totalizer-Start 
Start Test 
F.O. Totalizer-End 
End Test 
Difference (XlOOl 

KWH 
KWH 
KW 
V. 
A. 

Lba/Hr 
Time 
Lbs/Hr 
Time 
LbB/Hr 

6158.9 
6163.6 

0.45 

-
31,0 

6166.2 
6171.1 

0.45 

-
32.0 

6173.4 
6178.3 

0,45 

-
32.0 

6180.9 
6185.9 

0.48 

-
33.0 

6189.5 
6194.6 

0.48 

-
31.5 

665528 
0900 

665593 
1000 

6,500 

665630 
1032 

665701 
1132 

7, 100 

665736 
1200 

665813 
1300 

7,700 

665854 
1330 

665933 
1430 

7,900 

665992 
1513 

666076 
1613 

8,400 

EQUIPMENT STATUS 
Boiler Blowdown-Open \ 
Supplying Stn Aux Stm Yes/No 
Circulating Pumps Number 

FUEL OIL ANALYSIS 
F.O, Temp. 9 Heater 'F 
F.O, Temp. 9 Burner Deck •? 
Sulfur, Wt, * 

API Gravity 9 60 -F. API 
Higher Heating Value BTU/Gal 

No 
No 
3 

No 
No 
3 

No 
No 
3 

No 
No 
3 

No 
No 
3 

LO-1 pump on. 

230 
232 

13,S 
148,810 

231 
232 

231 
234 

TESTED BY; 

230 
232 

.1 Corr inn 

230 
232 
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CALCULATIONS FOR HEAT RATE CURVE 
by: Rodney Jung 

KPP UNIT ND, 3 
DATE: 04-26-06 

Fuel Oil Tested: 04-28-06 
Tested by: rh 

DATA; 
GENERATED (MW) 
HEAT RATE(BTU/MW)G 
HEAT RATE[BTU/MW)N 
NUMBER OF TESTS 
PRICE OF FUEL/BBL 
H,H,V. (BTU/GALI 

10.1 
11.982 
12,593 

11,0 
11,931 
12,487 

556.2311 act, 
148.810 act. 

1 2 . 1 
1 1 , 8 3 7 
1 2 , 3 5 8 

A , B , C CONSTANTS: 
GROSS A- 1 0 , 9 1 7 , 6 3 

B- 2 5 3 . 7 6 5 
C- ( 1 4 . 6 9 2 8 ) 

NET A= 13.729.68 
B- (108,488) 
C= (0.4036) 

PREDICTED VALUES; 
GENERATED (MW)G 
HEAT RATE(BTU/MW)G 
GENERATED (MW)N 
HEAT RATE(BTU/MW)N 
GROSS (MBTU) 
NET (MBTU) 
COST/KWH 
G/KWH 
G/PS-H 

4.0 
11,698 

3.5 
13,289 
46,790 
46,911 

SO.1052 
289.02 
210.56 

5,0 
11,819 

4,5 
13,177 
59.096 
59,693 

50.1063 
292.02 
212.74 

5,5 
11.869 

5,0 
13,121 
65.279 
65.998 

SO,1068 
293,25 
213.64 

6.0 
11,911 

5.5 
13,064 
71,468 
72.245 

SO.1072 
294-30 
214-40 

G.5 
11,946 

6.0 
13,007 
77,651 
78,435 

30,1075 
295.16 
215.03 

7,0 
11,974 

6,5 
12,950 
83,818 
84,567 

SO.1077 
295.85 
215.53 

7.5 
11,994 

7.0 
12,893 
89,958 
90.640 

50.1079 
296.35 
215.90 

8.0 
12,007 

7.5 
12,836 
96,059 
96.655 

SO.1080 
296.67 
216.13 

8.5 
13,013 

8.0 
13,778 
102,111 
102,610 
50.1081 
296,61 
216,24 

9.0 
12.011 

8,5 
12,721 

108.103 
108.507 
SO,1081 
296,77 
216.21 

PREDICTED VALUES (C 
GENERATED (MW)G 
HEAT RATE(BTU/MW)G 
GENERATED [MWIN 
HEAT RATE(BTU/MW|N 
GROSS (MBTUl 
NET (MBTUl 
COST/KWH 
G/KWH 
G/PS-H 

9,5 
12,002 

9,0 
12,663 

114,023 
114.343 
SO.1080 
296-55 
216-04 

10,0 
11,986 

9.5 
12,604 

119,860 
120,120 
50.1078 
296,14 
215,75 

10.5 
11,962 

10.0 
13,546 

125.604 
125.586 
SO,1076 
295,56 
215,32 

11,0 
11.931 

10,5 
12.487 

131-243 
131.243 
SO,1073 
294.79 
214.76 

11.5 
11,893 

11,0 
13,429 

136,767 
136.840 
SO.1070 
293.84 
214.07 

12,0 
11,847 

11.5 
12,370 
142,165 
142,252 
50.1066 
292.71 
213.25 

12-5 
11,794 

12.0 
12,311 

147.424 
147.603 
50,1061 
291,40 
212,29 

13,0 
11,733 

12.5 
12,251 

152.535 
153.017 
50.1056 
289.90 
211.20 
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MAUI ELECTRIC CO., LTD. 
KAHULUI POWER PLANT 
HEAT RATE TEST DATA 

MAUI ELECTRIC COMPANY, INC, 

KPP UNIT NO, 3 
DATE: 01-07-06 

Gross Load (K3-41 > 
Actual Teat Load 

KWH 
KWH 

7,000 
9,500 

9.000 
10.500 

10,000 
11,500 

12,000 
12,500 

13,500 

Kahului Power Plant 

S u b j e c t : H e a t R a t e T e s t i n g 
DATE: 0 1 - 0 7 - 0 6 
KPP UNIT NO, 3 

BOILER-TURBINE 
Ambient Air Temp 
Gas Entering A-H, 
Gas Leaving A.H. 
Air Entering A.H, 
Air Leaving A.H. 
Circ. Water Inlet 
Circ. Water Outlet 
Condenser vacuum 
Barometric Pressure 
Excess 02 

Feedwater Flow (XIOOOI 
Steam Flow (XIOOOI 
Throttle Stm. Press. 
Feedwater to Blr, 

•F, 
•F, 
•F. 

•F. 

*F. 
*F. 
-F, 

-Hg. 
"Hg. 

Lb/Hr 
Lb/Hr 
PSIG 
*F. 

GENERATOR 
Generator Integrator, Start 
Generator Integrator. Stop 
Generator Integrator, Diff, MWH 
Generator Volts V, 
Generator Amps A, 
Generator VARS MVAR 

84,5 
603 
361 
186 
466 
73 

85,5 
29,2 
30,5 

1.55 
101.0 
95.0 

590 
325 

86 
614 
361 
176 
470 

73,0 
84,20 
29.20 
30,50 
1.20 

114.0 
106.0 

589 
329 

88 
614 
359 
152 
469 

73.0 
88,80 
2 9.00 
30,50 
1,10 

123.0 
117.0 

589 
340 

89 
643 
366 
144 
475 

73 ,0 
90,60 
28,80 
30,40 
0,90 

136.0 
128.0 

588 
345 

4395.5 
4405.0 

9.5 
11,400 

490 
2-7 

4411.0 
4421,5 

10.5 
11,400 

550 
3.5 

4430,0 
4441.5 

11.5 
11,400 

610 
4,0 

4449.7 
4462,3 

12.6 
11.400 

665 
4.1 

0,0 

F.O, Temp, -F, 
F.O, Temp, (Corr.1 
F.O, Flow (Lbs/Hr,) 
Test Time (Hours) 
Specific Gravity 9 F,0,Temp 
F.O. Used (Gals.) 
PT RATIO 
KW (Gen.l 
KW (Aux.) 
BTU/gal (Approx.) 
BTU/gal (Test Lab) 

HEAT RflTE (flPPROX.) 
HEAT RATE [APPROX,)K 
HEATRATE [ACTUALl-G 
HEAT RATE (ACTUAL!-N 

FUEL CORRECTION; 

9,5 
230 

0-94095 
6,372 
1 

775.9 
1 

9,500 
470 

151,000 
149,762 

12,333 
12,975 
12,232 
12,869 

T E S T 
10.5 

229 
0,9413 
7,036 
1 

856,6 
1 

10,500 
4 80 

151,000 
149.762 

12,322 
12,912 
12,220 
12,806 

L O A D S 
11,5 

230 
0,94 095 
7,660 
1 

932.8 
1 

11,500 
490 

151,000 
149,762 

12.248 
12,793 
12,147 
12,688 

- M W 
12.5 

230 
0,94095 
8,420 
1 

1,025.3 
1 

12,600 
SOO 

151.000 
149,762 

12,288 
12,795 
12,187 
12,691 

0,0 
0 

1,02145 

-
1 

0,0 
1 

0 
0 

151,000 
149,762 

#DIV/0! 
#DIV/0! 
«DIV/0! 
tIDIV/OI 

AUX, TRANSFORMER 
Aux, KWH Mtr, Start (XlOOl KWH 
Aux, )CWH Mtr, End (XlOOl KWH 
Aux, Load Indicator MW 
Aux, Volts V, 
Aux. AmpB A. 

3729.4 
3734,1 

0,46 

-
29,9 

3736.8 
3741.6 

0.48 

-
30,1 

3745,2 
3750,1 

0,49 

-
30.5 

3753.4 
3758.4 

0.45 

-
31.5 

0.00 

-

FUEL OIL 
F . O . T o t a l i z e r - S t a r t 
S t a r t T e s t 
F . O . T o t a l i z e r - E n d 
End T e s t 
Difference 

Lbs/Hr. 
Time 
Lba/Hr, 
Time 
LbB/Hr, 

64401956 
0705 

64408328 
0805 

6.372 

64412368 
0840 

64419404 
0904 

7,036 

64425106 
1025 

64432766 
1125 

7,660 

64436266 
1305 

64446706 
1305 

8,420 0 

EQUIPKENT STATUS 
Boiler Blowdown-Open % 
Supplying Stn Aux Stm Yes/No 
Circulating Pumps Number 

FUEL OIL ANALYSIS 
F . O . Temp. @ H e a t e r "F 
F . O . Temp- 9 B u r n e r Deck -F 
S u l f u r . Wt. % 
API G r a v i t y 9 60 - F . API 
H i g h e r H e a t i n g V a l u e BTU/Gal 

No 
No 
3 

No 
No 

3 

No 
No 
3 

No 
No 
3 

LO-l pump o n . 

230 
232 

15.2 
149,762 

229 
231 

230 
230 

230 
231 
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CALCULATIONS FOR HEAT RATE CURVE 
by; Rodney Jung 

KPP UNIT NO. 3 Fuel Oil Tested; 01-11-06 
DATE: 01-07-06 Tested by: rh 

GENERATED (MWI 
HEAT RATE(BTU/MW)G 
HEAT RATE(BTU/MW|N 
NUMBER OF TESTS 
PRICE OF FUEL/BBL 
H.H.V. (BTU/GAL) 

A, B, C CONSTANTS: 
GROSS 

PREDICTED VALUES; 
GENERATED (MWIG 
HEAT RATE[BTU/MW)G 
GENERATED (KW)N 
HEAT RATE[BTU/MW)N 
GROSS [MBTUl 
NET (MBTUl 
COST/KWH 
G/KWH 
G/PS-H 

A-
B-
C-

PREDICTED VALUES (CONT. 
GENERATED [MW)G 
HEAT RATE(BTU/MW)G 
GENERATED [MW)N 
HEAT RATE(BTU/KW1N 
GROSS (MBTU) 
NET [MBTUl 
COST/KWH 
G/)CWH 
G/PS-H 

9 . 5 
1 2 , 3 3 3 
1 2 , 9 7 5 

4 
S 5 0 . 4 3 5 0 

1 4 9 , 7 6 2 

1 4 , 0 9 5 . 4 3 
( 3 0 8 . 4 5 3 1 
1 3 . 0 4 4 3 

4 . 0 
1 3 . 0 7 0 

3 . 5 
1 4 , 1 5 8 
5 2 . 2 8 1 
4 9 . 9 7 6 

SO.1048 
3 2 2 . 9 3 
2 3 5 . 2 7 

: 
9 , 5 

1 2 , 3 4 2 
9 , 0 

1 2 , 9 8 5 
1 1 7 . 2 5 3 
1 1 7 . 2 5 0 
5 0 , 0 9 9 0 

3 0 4 . 9 5 
2 2 2 . 1 6 

1 0 . 5 
1 2 , 3 2 2 
1 2 , 9 1 2 

act. 
act. 

5 . 0 
1 2 , 8 7 9 

4 . 5 
1 3 , 8 6 6 
6 4 , 3 9 6 
6 2 . 8 1 3 

SO,1033 
3 1 8 , 2 1 
2 3 1 , 8 3 

1 0 . 0 
1 2 . 3 1 5 

9 . 5 
1 2 . 9 3 0 

1 2 3 . 1 5 3 
1 2 3 . 2 2 4 
5 0 , 0 9 8 7 

3 0 4 . 2 8 
2 2 1 . 6 8 

1 1 . 5 
1 2 , 2 4 8 
1 2 , 7 9 3 

NET fl-
B-
C-

5 . 5 
1 2 . 7 9 4 

5 . 0 
1 3 , 7 3 3 
7 0 . 3 6 4 
6 9 . 0 7 8 

SO,1026 
3 1 6 , 1 0 
2 3 0 , 2 8 

1 0 . 5 
1 2 . 2 9 5 

1 0 . 0 
1 3 , 8 8 4 

1 2 9 . 0 9 5 
1 2 9 . 1 0 2 
5 0 , 0 9 8 6 

3 0 3 , 7 7 
2 2 1 . 3 1 

1 2 . 6 
1 2 , 2 8 8 
1 2 , 7 9 5 

1 5 , 6 7 2 , 0 2 
( 4 4 8 . 2 3 7 ) 
1 7 . 4 0 4 7 

6 . 0 
1 2 . 7 1 4 

5 . 5 
1 3 , 6 0 9 
7 6 . 2 8 6 
7 5 . 2 5 9 

SO.1019 
314 , 14 
2 2 8 , 8 6 

1 1 . 0 
1 2 , 2 8 1 

1 0 . 5 
1 2 , 8 4 7 

1 3 5 . 0 6 9 
1 3 5 , 1 5 4 
$ 0 , 0 9 8 5 

3 0 3 . 4 3 
2 2 1 . 0 5 

6 . 5 
1 1 , £ 4 1 

6 . 0 
1 3 , 4 9 4 
8 2 , 1 7 0 
8 1 . 3 6 8 

SO.1014 
3 1 2 , 3 4 
2 2 7 . 5 5 

1 1 . 5 
1 2 , 2 7 3 

11 ,0 
1 3 , 8 1 9 

1 4 1 . 1 4 3 
1 4 1 . 1 3 8 
SO.0984 

3 0 3 . 2 4 
2 2 0 . 9 2 

7 . 0 
1 2 . 5 7 5 

6 . 5 
1 3 , 3 8 7 
8 8 . 0 2 8 
8 7 . 4 1 8 

SO,1008 
3 1 0 , 7 1 
2 2 6 , 3 6 

1 2 . 0 
1 2 . 2 7 2 

1 1 . 5 
1 2 . 7 9 9 

1 4 7 . 2 6 8 
1 4 7 . 3 2 2 
SD.0984 

3 0 3 . 2 2 
2 2 0 . 9 0 

7 . 5 
1 2 , 5 1 6 

7 . 0 
1 3 , 2 8 9 
9 3 , 8 6 8 
9 3 , 4 2 3 

5 0 . 1 0 0 4 
3 0 9 . 2 3 
2 2 5 . 2 8 

1 2 . 5 
1 2 , 2 7 8 

1 2 . 0 
1 2 , 7 8 9 

153 .474 
1 5 3 , 5 9 0 
SD.0984 

3 0 3 . 3 6 
2 2 1 . 0 0 

8 .0 
1 2 , 4 6 3 

7 . 5 
1 3 , 2 0 0 
9 9 , 7 0 1 
9 9 . 3 9 6 

SO.0999 
3 0 7 . 9 2 
2 2 4 . 3 3 

1 3 . 0 
1 2 , 2 9 0 

1 2 , 5 
1 2 , 7 8 6 

1 5 9 . 7 7 0 
1 5 9 . 8 2 9 
5 0 . 0 9 8 5 

3 0 3 - 6 6 
2 2 1 . 2 2 

8 . 5 
1 3 , 4 1 6 

8-0 
1 3 , 1 1 9 

1 0 5 , 5 3 6 
1 0 5 . 3 4 9 
SO.0996 

3 0 6 . 7 7 
2 2 3 . 4 9 

9 . 0 
1 2 . 3 7 6 

8 . 5 
1 3 , 0 4 8 

1 1 1 . 3 8 3 
1 1 1 . 2 9 7 
SO.0992 

3 0 5 . 7 8 
2 2 2 . 7 7 
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MAUI ELECTRIC C O . , LTD. 
KAHULUI POWER PLANT 
HEAT RflTE TEST DATA 

MAUI ELECTTRIC COMPANY, INC. 

KPP UNIT NO. 3 
DATE; 11-25-05 

Gross Load (K3-4) > 

Actual Test Load 

BOILER-TURBINE 
Ambient Air Temp 
Gas Enter ing A.H, 
Gas Leaving A.H. 
Air Enter ing A-H, 
Air Leaving A.H. 
C i rc , Water I n l e t 
C i rc , Water Out le t 
Condenser Vacuum 
Barometric Pressure 
Excess 02 
Feedwater Flow (XIOOO) 
Steam Flow (XlOOOl 
T h r o t t l e Stm. Press . 
Feedwater t o Bl r . 

KWH 

KWH 

• F . 
- F . 
* F . 
"Hg, 
"Hg, 

Lb /Hr 
Lb /Hr 
PSIG 
• F , 

GENERATOR 
C^nerator Integrator, Start 
C3enerator integrator. Stop 
C3enerator Integrator, Diff. MWH 
CJenerator Volts v. 
Generator Ampa A. 
Generator VARS MVAR 

7 . 0 0 0 
9 . 5 0 0 

9 , 0 0 0 
1 0 , 5 0 0 

1 0 , 0 0 0 
1 1 , 5 0 0 

1 2 , 0 0 0 
1 2 , 5 0 0 

1 3 , 5 0 0 

8 7 

5 8 2 
3 5 2 

1 0 3 
4 5 7 

7 3 

8 5 
2 9 , 2 
3 0 , 4 

5 , 6 0 
1 0 1 . 0 

9 5 - 0 
5 8 7 

4 8 2 

8 6 

5 8 9 

3 5 8 
1 0 4 

4 6 0 

7 3 . 0 
8 7 . 0 0 
2 9 . 1 0 
3 0 . 4 0 

5 .30 
1 1 5 . 0 
1 0 6 . 0 

5 8 7 

5 0 0 

9 1 

6 0 2 
3 5 4 

1 1 1 

4 6 3 

7 3 . 0 
8 9 . 0 0 
2 9 . 0 0 
3 0 . 4 0 

5 . 1 0 
1 2 3 . 0 
1 1 6 . 0 

5 8 8 

5 1 3 

9 2 

5 1 5 
4 6 6 

1 1 2 

4 66 
7 3 , 0 

9 0 . 0 0 
2 8 . 9 0 
3 0 . 4 0 

5 . 1 0 
1 3 3 . 0 
1 2 6 . 0 

5 8 6 

5 3 0 

4 7 6 0 , 9 
4 7 7 0 . 4 

9 . 5 

1 1 , 5 0 0 
4 9 5 

3 , 2 

4 7 7 5 . 5 
4 7 8 6 . 1 

1 0 . 6 
1 1 , 4 5 0 

5 5 5 
3 . 7 

4 7 9 2 . 3 
4 8 0 3 . 9 

1 1 . 6 
1 1 , 4 5 0 

6 1 0 

4 . 0 

4 8 1 4 , 0 
4 8 2 6 , 5 

1 2 . 5 
1 1 , 4 0 0 

6 6 0 

4 ,5 

0 , 0 

Kahului Power Plant 

Subject: Heat )?ate Testing 

DATE; 11-25-05 
KPP UNIT NO. 3 

F.O. Temp. 'F. 
F.O. Temp. (Corr.1 
F.O. Flow (Lbs/Hr.1 
Teat Time (Hoursi 
Specific Gravity ® F.O.Temp 
F.O, Used (Gals,l 
PT RATIO 
KW (Gen,) 
KW (Aux,) 
BTU/gal (;4jprox,) 
BTU/gal (Teat Lab) 

HEATRATE (APPROX.) 
HEATRATE (APPROX.[N 
HEAT RATE (ACTUAL)-G 
HEATRATE (ACTUAL)-K 

FUEL CORRECrriON; 

9 . 5 

2 3 6 

0 . 9 3 6 8 5 
6 , 3 7 7 

1 

7 7 6 . 5 
1 

9 , 5 0 0 
4 5 0 

1 5 1 , 0 0 0 
1 4 9 . 2 1 4 

1 2 , 3 4 3 
1 2 , 9 5 7 
1 2 , 1 9 7 
1 2 , 8 0 4 

T E S T 
1 0 , 5 

2 4 0 

0 . 9 3 7 4 5 
7 , 1 6 5 

1 

8 7 2 . 5 
1 

1 0 , 6 0 0 
4 7 0 

1 5 1 , 0 0 0 
1 4 9 , 2 1 4 

1 2 , 4 2 9 
1 3 , 0 0 6 
1 2 , 2 8 2 
1 2 , 8 5 2 

L O A D S 
1 1 . 5 

2 3 4 

0 . 9 3 9 5 5 
7 , 7 1 5 

1 

9 3 9 . 5 
1 

1 1 , 6 0 0 
4 8 0 

1 5 1 , 0 0 0 
1 4 9 , 2 1 4 

1 2 , 2 2 9 
1 2 , 7 5 7 
1 2 , 0 8 5 
1 2 , 6 0 6 

- M W 
1 2 . 5 

2 3 5 
0 . 9 3 9 2 

8 , 3 4 5 
1 

1 , 0 1 6 , 2 
1 

1 2 , 5 0 0 
4 90 

1 5 1 . 0 0 0 
1 4 9 . 2 1 4 

1 2 , 2 7 6 
1 2 , 7 7 6 
12 , 130 
1 2 . 6 2 5 

0 . 0 

0 

1 .02145 

-
1 

0 , 0 
1 

0 

0 

1 5 1 , 0 0 0 
1 4 9 , 2 1 4 

flDIV/0! 
# D I V / 0 ! 
# D I V / 0 ! 
( tDIV/0! 

AUX. TRANSFORMER 
Aux. KWH Mtr, Start (XlOO) KWH 
Aux. KWH Mtr, End (XlOO) KWH 
Aux, Load Indicator MW 
Aux, Volts V. 
Aux. Amps A, 

9 3 3 8 , 6 
9 3 4 3 , 1 

0 . 4 5 

-
2 9 . 0 

9 3 4 5 . 4 
9 3 5 0 . 1 

0 . 4 7 

-
2 9 , 5 

9 3 5 2 . 7 
9 3 5 7 . 5 

0 . 4 8 

-
3 0 . 0 

9 3 6 1 , 6 
9 3 6 6 , 5 

0 . 4 9 

-
3 0 , 5 

0 , 0 0 

-

FUEL OIL 
F,0 , T o t a l i z e r - S t a r t 
S t a r t Test 
F,0. Totalizer-End 
End Test 
Difference 

Lbs/Hr. 
Time 
Lbs/Hr-
Time 
Lba/Hr. 

0 
0628 
6377 
0726 

6 , 3 7 7 

0 
0758 
7165 
0658 

7 , 165 

0 
0931 
7715 
1031 

7 , 7 1 5 

0 

1121 
8345 
1221 

6 , 3 4 5 0 

EQUIPMENT STATUS 
Boiler Blowdown-Open \ 
Supplying Stn Aux Stm Yes/No 
Circulating Pumps Number 

FUEL OIL ANALYSIS 
F.O. Temp, 9 Heater *F 
F,0. Temp, @ Burner Deck 'F 
Sulfur, wt. % 

API Gravity 9 60 *F, API 
Higher Heating Value BTU/Gal 

0 

No 
3 

0 

N o 

3 

0 

No 

3 

0 

N o 

3 

2 3 6 

2 3 8 

1 5 . 5 
1 4 9 , 2 1 4 

2 4 0 

2 3 6 

2 3 4 

2 3 6 
2 3 5 
2 3 7 

TF„=:TEn BY: M Taknrihi 
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CALCULATIONS FOR HEAT RATE CURVE 
by; Rodney Jung 

KPP UNIT NO, 3 
DATE: 11-25-05 

Fuel Oil Tested; 11-30-05 
Tested by: K,0)^uyama 

DATA: 
GENERATED (MW) 
HEAT RATE(BTU/HW)G 
HEAT RATE(BTU/KW)N 
NUMBER OF TESTS 
PRICE OF FUEL/BBL 
H.H.V. (BTU/GAL) 

9,5 
12,343 
12.957 

3 
550-4350 act, 
149,214 act. 

11.6 
12,229 
12,757 

12,5 
12,276 
12.776 

GROSS 

PREDICTED VALUES; 
GENERATED [KW)G 
HEflT RATE(BTU/KW)G 
GENERATED [HW)N 
HEAT RATE(BTU/KW)N 
GROSS (MBTUl 
NET (MBTU) 
COST/KWH 
G/KWH 
G/PS-H 

A-
B-
C-

PREDICTED VALUES [CONT. 
GENERATED (MW)G 
HEAT RATE[BTU/HW1G 
GENERATED (MW)N 
HEAT RATE[BTU/MW1N 
GROSS (MBTU) 
NET (MBTU) 
COST/KWH 
G/KWH 
G/PS-H 

1 6 , 7 3 0 - 1 5 
( 7 9 5 . 7 1 3 ) 
3 5 . 1 4 8 2 

4 , 0 
1 4 , 1 1 0 

3 , 6 
1 5 , 0 9 9 
5 6 , 4 3 9 
5 3 , 6 0 2 

5 0 - 1 1 3 6 
3 4 8 . 6 1 
2 5 3 . 9 7 

; 
9 , 5 

1 2 . 3 4 3 
9 , 1 

1 2 , 9 5 7 
1 1 7 . 2 5 9 
1 1 7 . 2 5 9 
5 0 . 0 9 9 3 

3 0 4 . 9 6 
2 2 2 . 1 7 

5 . 0 
1 3 , 6 3 0 

4 . 6 

1 4 . 5 3 5 
6 B . 1 5 1 
6 6 . 1 3 5 

5 0 . 1 0 9 7 
3 3 6 . 7 7 
2 4 5 . 3 5 

1 0 . 0 
1 2 , 2 8 8 

9 . 6 
1 2 . 8 7 8 

1 2 2 . 8 7 8 
1 2 2 . 9 6 7 
5 0 . 0 9 8 9 

3 0 3 . 6 0 
2 2 1 . 1 8 

NET A-
B-
C= 

5 . 5 
1 3 , 4 1 7 

5 , 1 
1 4 , 2 8 2 
7 3 , 7 9 3 
7 2 . 1 2 5 

5 0 . 1 0 8 0 
3 3 1 . 5 0 
2 4 1 . 5 1 

1 0 . 5 
1 3 , 3 5 0 

1 0 , 1 
1 1 , 8 1 9 

1 2 6 . 6 2 8 
1 2 8 , 6 3 2 
5 0 . 0 9 8 6 

3 0 2 . 6 7 
2 2 0 . 5 0 

16 , 1 2 9 , 9 2 
( 9 1 2 , 7 3 4 ) 
3 8 . 7 5 6 7 

6 . 0 

1 3 , 2 2 1 
5 . 6 

1 4 , 0 4 9 
7 9 . 3 2 7 
7 7 . 9 7 1 

5 0 , 1 0 6 4 
3 2 6 . 6 6 
2 3 7 . 9 8 

1 1 . 0 
1 2 , 2 3 0 

1 0 . 5 
1 2 , 7 7 9 

1 3 4 . 5 3 3 
1 3 4 . 5 6 7 
5 0 , 0 9 8 4 

3 0 2 , 1 8 
2 2 0 , 1 4 

6 . 5 

1 3 , 0 4 3 
6 . 1 

1 3 , 8 3 5 
8 4 . 7 8 0 
8 3 . 6 9 9 

5 0 , 1 0 5 0 
3 2 2 . 2 6 
2 3 4 , 7 7 

1 1 . 5 
1 3 , 2 2 3 

1 1 , 0 
1 3 , 7 5 9 

1 4 0 , 6 2 0 
14 0 . 7 3 2 
SO.0984 

3 0 2 . 1 2 
2 2 0 . 1 0 

7 . 0 

1 2 , 8 8 2 
6 . 6 

1 3 , 6 4 0 
9 0 . 1 7 7 
8 9 . 3 4 1 

SO.1037 
3 1 6 . 2 9 
2 3 1 , 8 8 

1 2 . 0 
1 2 . 2 4 3 

1 1 - 5 
1 2 , 7 5 8 

1 4 6 . 9 1 5 
1 4 6 . 9 7 3 
SO.0985 

3 0 2 , 4 9 
2 2 0 , 3 7 

7 , 5 

1 2 , 7 3 9 
7 . 1 

1 3 , 4 6 4 
9 5 , 5 4 5 
94 .92 5 

SO.1025 
3 1 4 . 7 6 
2 2 9 . 3 1 

1 2 , 5 
1 2 , 2 7 6 

1 2 , 0 
1 2 , 7 7 6 

1 5 3 . 4 4 6 
1 5 3 . 4 4 6 
5 0 . 0 9 8 8 

3 0 3 . 3 0 
2 2 0 . 9 6 

8 . 0 
1 2 , 6 1 4 

7 , 6 

1 3 , 3 0 8 
1 0 0 . 9 1 1 
1 0 0 , 4 7 9 
5 0 , 1 0 1 5 

3 1 1 . 6 6 
2 2 7 . 0 5 

1 3 , 0 
1 2 , 3 2 6 

1 2 , 5 
1 2 , 8 1 4 

1 6 0 , 2 3 7 
1 6 0 , 3 0 6 
5 0 , 0 9 9 2 

3 0 4 . 5 4 
2 2 1 . 8 7 

8 . 5 

1 3 . 5 0 6 
8 . 1 

1 3 , 1 7 3 
1 0 6 . 3 0 1 
1 0 6 . 0 3 3 
5 0 , 1 0 0 6 

3 0 8 . 9 9 
2 2 5 . 1 1 

9 , 0 

1 2 , 4 1 6 
8 . 6 

1 3 , 0 5 5 
1 1 1 . 7 4 2 
1 1 1 , 6 1 7 
5 0 , 0 9 9 9 

3 0 6 . 7 6 
2 2 3 , 4 8 
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MAUI ELECTRIC CO,. LTD, 

ICAHULUI POWER PLANT 

HEAT RATE TEST DATA 

MAUI ELECTRIC COMPANY, INC. 

KPP UNIT NO. 3 

DATE: 11-24-05 

G r o s s Load (K3-4) > 

Actual Test Load 

BOILER-TURBINE 

Ambient flir Temp 

Gas Entering A.H. 

Gas Leaving A.H. 

Air Entering A.H. 

Air Leaving A.H. 

Circ. Water inlet 

Circ, Water Outlet 

Condenser Vacuum 

Barometric Pressure 

Excess 02 

Feedwater Flow (XIOOO) 

Steam Flow (XIOOO) 

Throttle Stm. Preaa, 

Feedwater to Blr-

KWH 

KWH 

•F. 

•F, 

•F, 

*F. 

•F, 

•F. 

•F. 

-Hg-

"Hg. 

* 
Lb/Hr 

Lb/Hr 

PSIG 

•F-

GENERATOR 

Generator Integrator. Start 

Generator Integrator. Stop 

Generator Integrator, Diff, MWH 

Generator Volts V, 

Generator Amps fl. 

Generator VARS MVAR 

7.000 

9,500 

9,000 

10,500 

10,000 

11.500 

12.000 

12,500 

13,500 

88-3 

579 

350 

105 

456 

73 

85 

29,1 

30.4 

5.70 

105.0 

96,0 

587 

486 

91 

594 

351 

107 

458 

73,0 

87.00 

29,10 

30.40 

5.20 

115.0 

106.0 

588 

500 

94 

603 

351 

111 

460 

73,0 

88,00 

29,10 

30,40 

5.20 

124.0 

115,0 

588 

511 

95 

618 

3 57 

113 

465 

73.0 

90,00 

28,90 

30.40 

4,60 

137.0 

128.0 

585 

530 

4492.7 

4502.3 

9.6 

11,400 

500 

3.1 

4507.4 

4517.9 

10.5 

11,450 

550 

3.2 

4524.2 

4535.6 

11.4 

11,450 

600 

3.7 

4542,8 

4555,5 

12,7 

11,450 

655 

3,7 

0,0 

Kahului Power Plant 

Subject: Heat Rate Testing 

DATE; 11-24-05 

KPP UNIT NO, 3 

F.O, Temp, •F. 

F.O, Temp. (Corr.1 

F.O, Flow (Lbs/Hr.) 

Test Time [Houra) 

Specific Gravity 9 F,O.Temp 

F-O- Used (Gals.) 

PT RATIO 

KW (Gen,1 

KW (Aux,1 

BTU/gal (Approx,1 

BTU/gal (Test Lab) 

HEAT RATE (APPROX,) 

HEAT RATE (APPROX.)N 

HEAT RATE (ACTUAL)-G 

HEAT RATE (ACTUAL) -N 

FUEL CORRECTION; 

9,5 

235 

0.9 3 92 

6.504 

1 

792.0 

1 

9,600 

460 

151,000 

0 

12,456 

13,085 

0 

0 

T E S T 

10.5 

235 

0,9392 

7.140 

1 

869,5 

1 

10,500 

460 

151,000 

0 

12,504 

13,077 

0 

0 

L O A D S 

11.5 

233 

0.9399 

7,720 

1 

940.1 

1 

11,400 

460 

151,000 

0 

12,452 

12,999 

0 

0 

- M W 

12.5 

231 

0,9406 

8,488 

1 

1.033-6 

1 

12,700 

490 

151,000 

0 

12,289 

12,783 

0 

0 

0.0 

0 

1,02145 

-
1 

0.0 

1 

0 

0 

151,000 

0 

tlDIV/0! 

tlDIV/0! 

tlDIV/0! 

»DlV/0! 

AUX. TRANSFORMER 

Aux. KWH Mtr, Start (XlOO) KWH 

Aux. KWH Mtr. End (XlOO) KWH 

Aux. Load Indicator MW 

Aux. VoltB V. 

Aux, Amps fl. 

FUEL OIL 

F.O, T o t a l i z e r - S t a r t 
S t a r t Test 
F.O, Totalizer-End 

End Test 

Difference 

9225.0 

9229.6 

0,46 

• 
28,8 

9231.8 

9236.4 

0,46 

-
29,6 

92 3 9.0 

92 4 3.8 

0.48 

-
29,8 

9246,7 

9251,6 

0.49 

-
30.2 

0.00 

-

Lbs/Hr, 

Time 

Lbs/Hr, 

Time 

Lbs/Hr, 

0 

0634 

6504 

0734 

5,504 

0 

0801 

7140 

0901 

7, 140 

0 

0934 

7720 

1034 

7,720 

0 

1109 

8488 

1209 

8,488 0 

EQUIPMENT STflTUS 

Boiler Blowdown-Open % 

Supplying Stn Aux Stm Yes/No 

Circulating Pumps Number 

FUEL OIL ANALYSIS 

F.O. Temp. 9 Heater -F 

F.O, Temp, 9 Burner Dec)c -F 

Sulfur, Wt. \ 

API Gravity ® 60 -F, flPI 

Higher Heating Value BTU/Gal 

0 

Yes 

3 

0 

Yes 

3 

0 

Yes 

3 

0 

Yes 

3 

235 

237 

235 

240 

233 

238 

TESTED BY; 

231 

237 
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CALCULATIONS FOR HEAT RATE CURVE 

by; Rodney Jung 

KPP UNIT NO. 3 

DATE; 11-24-05 

Fuel Oil Tested: 

Tested by: 

DATA; 

GENERATED (MW) 

HEAT RATE(BTU/MW)G 

HEAT RATE(BTU/MW)N 

NUMBER OF TESTS 

PRICE OF FUEL/BBL 

H.H.V, (BTU/GAL) 

9,6 10.5 

12,458 12.504 

13,085 13.077 

4 

550.4350 act , 

151,000 est , 

11.4 

12,452 

12.999 

12.7 

12,289 

12,783 

A, B, 

GROSS 

P R E D I C T E D V A L U E S ; 

GENERATED (MW)G 

HEAT R A T E { B T U / K W ) G 

GENERATED (MW)N 

HEAT R A T E ( B T U / K W ) N 

GROSS (MBTU) 
NET (MBTUl 

COST/KWH 

G/ICWH 
G / P S - H 

A . 

Bx 

C " 

7 . 8 1 8 . 5 3 
8 9 1 . 3 7 5 

( 4 2 . 4 7 9 0 ) 

4 . 0 
1 0 , 7 0 4 

3 . 5 
1 1 . 7 2 6 
4 2 . 8 1 7 

4 1 , 5 1 1 

5 0 , 0 8 5 1 
2 6 4 . 4 8 

1 9 2 . 6 8 

5 . 0 

1 1 , 2 1 3 

4 , 5 
1 2 , 1 4 9 
5 6 , 0 6 7 

5 5 , 1 5 6 

5 0 . 0 8 9 2 

2 7 7 , 0 6 

2 0 1 , 8 4 

NET A= 

B= 

5 . 5 

1 1 , 4 3 6 
5 . 0 

1 2 , 3 3 1 

6 2 . 8 9 9 

6 2 , 1 4 8 

5 0 , 0 9 0 9 
2 8 2 . 5 6 

2 0 5 . 8 5 

9 , 2 5 2 , 8 9 

7 7 4 . 8 7 3 

( 3 9 , 1 3 1 8 ) 

6 . 0 

1 1 . 6 3 8 

5 - 5 
1 2 . 4 9 3 

6 9 . 8 2 5 

6 9 . 2 1 3 

5 0 , 0 9 2 5 
2 8 7 , 5 3 

2 0 9 , 4 8 

6 . 5 
1 1 , 8 1 8 

6 . 0 
1 2 , 6 3 6 

7 6 , 8 1 5 

7 6 , 3 2 3 

5 0 , 0 9 4 0 

2 9 1 . 9 9 
2 1 2 , 7 2 

7 , 0 
1 1 , 9 7 7 

6 . 5 
1 2 , 7 6 0 
8 3 , 8 3 7 

8 3 , 4 4 7 

5 0 . 0 9 5 2 

2 9 5 . 9 1 

2 1 5 . 5 8 

7 . 5 
1 2 , 1 1 4 

7 . 0 
1 2 , 8 6 3 

9 0 , 8 5 8 
9 0 , 5 5 7 

5 0 . 0 9 6 3 
2 9 9 . 3 2 

2 1 8 . 0 6 

8 . 0 

1 2 , 2 3 1 

7 . 5 
1 2 . 9 4 7 
9 7 . 8 4 7 

9 7 . 6 2 4 

5 0 . 0 9 7 3 
3 0 2 , 1 9 

2 2 0 , 1 6 

8 . 5 

1 3 , 3 2 6 

6 . 0 
1 3 , 0 1 3 

1 0 4 . 7 7 2 
1 0 4 , 6 1 7 

5 0 . 0 9 8 0 
3 0 4 . 5 5 

2 2 1 . 8 7 

9 . 0 

1 2 . 4 0 0 

8 . 5 
1 3 , 0 5 7 

1 1 1 . 6 0 1 
1 1 1 . 5 0 7 

5 0 . 0 9 8 6 
3 0 6 . 3 8 

2 2 3 . 2 0 

PREDICTED VALUES (CONT.! 

GENERATED (MWIG 

HEAT RATE(BTU/MW1G 

GENERATED (MW)N 

HEAT RATE(BTU/MW1N 
GROSS (MBTUl 
NET (MBTUl 

COST/KWH 

G/KWH 

G/PS-H 

9 . 5 

1 2 , 4 5 3 
9 . 0 

1 3 . 0 8 3 

1 1 8 . 3 0 2 

1 1 8 . 2 6 6 

5 0 . 0 9 9 0 
3 0 7 . 6 8 

2 2 4 , 1 5 

1 0 . 0 
1 2 , 4 8 4 

9 . 5 

1 3 , 0 8 8 

1 2 4 . 8 4 4 
1 2 4 . 8 6 4 

5 0 , 0 9 9 3 
3 0 8 . 4 6 

2 2 4 . 7 2 

1 0 . 5 
1 2 , 4 9 5 

1 0 . 0 

1 3 , 0 7 5 

1 3 1 . 1 9 4 
1 3 1 . 2 7 1 

5 0 . 0 9 9 4 
3 0 8 , 7 1 

2 2 4 , 9 0 

1 1 , 0 

1 2 , 4 8 4 

1 0 , 5 
1 3 , 0 4 2 

1 3 7 . 3 2 1 

1 3 7 , 4 5 8 

5 0 . 0 9 9 3 
3 0 8 . 4 4 
2 2 4 . 7 1 

1 1 . 5 
1 2 , 4 5 3 

1 1 . 0 
1 2 , 9 6 9 

1 4 3 . 1 9 2 

1 4 3 . 1 3 6 

5 0 . 0 9 9 0 
3 0 7 . 6 5 

2 2 4 , 1 3 

1 2 . 0 

1 2 , 3 9 8 

1 1 . 5 
1 2 , 9 1 6 

1 4 8 . 7 7 7 

1 4 8 . 7 9 7 

5 0 , 0 9 8 6 

3 0 6 , 3 2 

2 2 3 , 1 7 

1 2 . 5 

1 2 , 3 2 3 
1 2 . 0 

1 2 . 8 2 4 

1 5 4 . 0 4 2 

1 5 4 . 1 5 0 

5 0 . 0 9 8 0 
3 0 4 . 4 8 

2 2 1 . 8 2 

1 3 . 0 
1 2 , 2 2 7 

1 2 . 5 
1 2 , 7 1 3 

1 5 6 , 9 5 7 

1 5 9 , 0 3 9 

5 0 . 0 9 7 2 
3 0 2 . 1 1 

2 2 0 . 0 9 
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MAUI ELECTTRIC CO. , LTD. 
KAHULUI POWER PLANT 
HEAT RATE TEST DATA 

MAUI ELECTRIC COMPANY. INC. 

KPP UNIT NO. 3 
DATE: 0 7 - 2 0 - 0 5 

Gross Load (K3-41 > 
Actual Test Load 

BOILER-TURBINE 
Ambient Air Temp 
Gaa Entering A.H. 
Gas Leaving A.H, 
Air Entering A,H, 
Air Leaving A,H, 
Circ- Water Inlet 
Circ. Water Outlet 
Condenser Vacuum 
Barometric Pressure 
Excess 02 
Feedwater Flow [XlOOOl 
Steam Flow (xiOOOl 
Throttle Stm. Press. 
Feedwater to Blr. 

KWH 
KWH 

•F, 
•F, 
*F, 
•F, 
•F. 
*F. 
•F, 
-Hg. 
-Hg. 
t 

Lb/Hr 
Lb/Hr 
PSIG 
*F. 

GENERATOR 
G e n e r a t o r I n t e g r a t o r . S t a r t 
G e n e r a t o r I n t e g r a t o r , S t o p 
G e n e r a t o r i n t e g r a t o r , D i f f . MWH 
( 3 e n e r a t o r V o l t s v . 
G e n e r a t o r Amps fl. 
G e n e r a t o r VARS MVAR 

7,000 
9.000 

9, 000 
10.000 

10,000 
11,000 

12,000 
11,500 

13,500 

90 
617 
365 
176 
472 
73 
85 

28,9 
29.94 
1,40 

101.3 
97.4 

588 
338 

91 
636 
375 
173 
480 

73.0 
87,90 
29,00 
29.94 
1.20 

113,9 
106, 1 

589 
345 

91 
666 
369 
176 
4 92 

73.0 
89.70 
28.80 
29.91 
1.00 

127,3 
120,3 

588 
352 

91 
671 
393 
163 
496 

73.0 
90.40 
28.80 
29.90 
1.00 

130,0 
126,1 

588 
355 

9817.5 
9825-5 

9.0 
11,200 

475 
3.5 

9833,7 
9843,7 

10,0 
11.200 

530 
3,9 

9854,1 
9865,1 

11,0 
11,200 

580 
3,8 

9870,7 
9882,2 

11,5 
11,200 

610 
4,1 

0.0 

Kahului Power Plant 

Subject : Heat Rate Test ing 
DATE: 07-20-05 
KPP UNIT NO. 3 

F.O. Temp, •F. 
F.O, Temp. (Corr.) 
F.O, Flow (Lbs/Hr.) 
Test Time (Hoursi 
Specific Gravity a F.O.Temp 
F.O. Used (Gals.l 
PT RATIO 
KW (Gen.) 
KW (Aux,) 
BTU/gal (Approx,) 
BTU/gal (Teat Lab) 

HEAT RATE (APPROX,) 
HEAT RATE (APPROX,)N 
HEAT RATE (ACTUAL)-G 
HEAT RATE (ACTUAL)-N 

FUEL CORRECrriON: 

9.0 
220 

0,94445 
6,474 
1 

788.4 
1 

9,000 
460 

151,000 
150,310 

13,227 
13,939 
13,166 
13,876 

T E S T 
10,0 

217 
0.9455 
7,132 
1 

868.5 
1 

10,000 
470 

151,000 
150.310 

13,114 
13,761 
13,054 
13,698 

L O A D S 
11,0 

217 
0.9455 
7,832 
1 

953.7 
1 

11,000 
480 

151,000 
150,310 

13.092 
13.689 
13.032 
13.627 

- M W 
11.5 

217 
0.9455 
6,228 
1 

1,001,9 
1 

11,500 
490 

151,000 
150,310 

13,156 
13,742 
13,096 
13,679 

0.0 
0 

1,02145 

-
1 

0.0 
1 

0 
0 

151,000 
150,310 

«DIV/0 ! 
(IDIV/OI 
«DIV/OI 
ttDIV/OI 

AUX, TRANSFORMER 
Aux. KWH Mtr. Start (XlOOl 
Aux. KWH Mtr. End (XlOOl 
Aux. Load Indicator 
Aux. Volta 
Aux. Amps 

KWH 
KWH 
MW 

8221.7 
8226.3 

0.46 

29,0 

8229,3 
8234,5 

0.47 

-
30.0 

8239,3 
8244,1 

0.48 

-
30.5 

6246,7 
6251,6 

0,49 

-
31,5 

0.00 

-

FUEL OIL 
F.O, T o t a l I z e r - S t a r t 
S t a re Test 
F.O. Totalizer-End 
End Test 
Difference 

Lbs/Hr, 
Time 
Lbs/Hr, 
Time 
Lbs/Hr, 

40030496 
0630 

40036970 
0730 

6,474 

40042284 
0615 

40049416 
0925 

7,132 

40056994 
1015 

40054826 
1115 

7,832 

40068972 
1145 

40077200 
1245 

8.228 0 

EQUIPMENT STATUS 
Boiler Blowdown-Open * 
Supplying Stn Aux Stm Yes/No 
Circulating Pumps Number 

FUEL OIL ANALYSIS 
F.O. Temp. 9 Heater "F 
F.O. Temp. 9 Burner Dec}; *F 
Sulfur, wt, h 
API Gravity 9 50 'F. API 
Higher Heating Value BTU/Gal 

0 
Yea 
3 

0 
Yes 
3 

0 
Yea 
3 

0 
Yes 
3 

220 
240 

11.8 
150,310 

217 
238 

217 
236 

217 
237 
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CALCULATIONS FOR HEAT RATE CURVE 
by: Rodney Jung 

KPP UNIT NO. 3 
DATE; 07-20-05 

Fuel Oil Tested: 07-26-05 
Tested by: K-Okuyama 

DATA; 
GENERATED (MW) 
HEAT RATE(BTU/MW)G 
HEAT RATE(BTU/MW)N 
NUMBER OF TESTS 
PRICE OF FUEL/BBL 
H,H,V, (BTU/GALI 

9 . 0 

13 , 166 
1 3 , 8 7 6 

1 0 . 0 
1 3 , 0 5 4 
1 3 , 6 9 6 

1 1 , 0 
1 3 , 0 3 2 
1 3 , 6 2 7 

1 1 , 5 
1 3 , 0 9 6 
1 3 , 6 7 9 

547.2159 act. 
150.310 act. 

A, B. C CONSTANTS: 
GROSS 

PREDICTED VALUES: 
GENERATED [MWIG 
HEAT RATE(BTU/MW)G 
GENERATED [MW)N 
HEAT RATE(BTU/MWIN 
GROSS (MBTU) 
NET (KBTU) 
COST/KWH 
G/KWH 
G/PS-H 

A-
B-
C-

PREDICTED VALUES (CONT, 
GENERATED (MWIG 
HEAT RATE{BTU/MW|G 
GENERATED (MWIN 
HEAT RATE(BTU/MW1N 
GROSS (MBTU) 
NET (KBTUl 
COST/KWH 
G/KWH 
G/PS-H 

1 9 , 7 4 0 , 4 3 
( 1 , 2 7 6 . 7 0 0 ) 

6 0 , 7 2 5 3 

4 . 0 

1 5 . 6 0 5 
3 , 5 4 

1 6 , 9 7 1 
6 2 , 4 3 1 
6 0 , 0 7 6 

SO.1167 
3 8 5 . 5 7 
2 8 0 . 8 9 

) : 
9 , 5 

1 3 , 0 9 2 
9 . 0 4 

1 3 , 7 6 6 
1 2 4 , 3 7 6 
1 2 4 , 4 4 1 
SO.0979 

3 2 3 . 4 8 
2 3 5 . 6 6 

5 . 0 

1 4 , 8 7 5 
4 . 5 4 

1 6 , 0 6 7 
7 4 . 3 7 5 
7 2 . 9 4 3 

5 0 . 1 1 1 3 
3 6 7 . 5 3 
2 6 7 , 7 5 

1 0 . 0 
1 3 . 0 4 6 

9 . 5 3 
1 3 , 6 8 8 

1 3 0 . 4 6 0 
1 3 0 . 4 5 1 
5 0 , 0 9 7 6 

3 2 2 , 3 3 
2 3 4 , 8 3 

NET A-
B-
C-

5 , 5 

1 4 , 5 5 6 
5 ,04 

1 5 , 6 6 8 
8 0 , 0 5 5 
7 6 , 9 6 8 

5 0 . 1 0 8 9 
3 5 9 . 6 3 
2 6 2 . 0 0 

1 0 , 5 
1 3 , 0 3 0 

1 0 . 0 3 
1 3 , 6 4 7 

1 3 6 , 8 1 5 
1 3 6 , 8 7 9 
5 0 . 0 9 7 5 

3 2 1 . 9 4 
2 3 4 . 5 4 

2 2 , 0 1 4 . 8 6 
( 1 , 5 4 6 . 6 1 6 ) 

7 1 , 3 9 7 3 

6 , 0 

1 4 , 2 6 6 
5 -54 

1 5 , 3 0 5 
8 5 . 5 9 8 
8 4 . 7 9 2 

5 0 , 1 0 6 7 
3 5 2 . 4 9 
2 5 6 . 7 9 

1 1 . 0 
1 3 , 0 4 4 

1 0 - 5 2 
1 3 , 6 4 1 

1 4 3 . 4 8 9 
1 4 3 . 5 0 5 
5 0 . 0 9 7 6 

3 2 2 , 3 0 
2 3 4 . 8 0 

6 . 5 

1 4 , 0 0 6 
6 . 0 1 

1 4 , 9 7 8 
9 1 . 0 4 9 
90 -459 

5 0 . 1 0 4 8 
3 4 6 , 0 9 
2 5 2 , 1 4 

1 1 . 5 
1 3 , 0 8 9 

1 1 . 0 1 
1 3 , 6 7 1 

1 5 0 . 5 2 7 
1 5 0 . 5 1 8 
5 0 . 0 9 7 9 

3 2 3 , 4 0 
2 3 5 , 6 1 

7 . 0 

1 3 , 7 7 9 
6 .54 

1 4 , 6 8 7 
9 6 . 4 5 4 
9 6 . 0 5 3 

5 0 . 1 0 3 1 
3 4 0 , 4 5 
2 4 8 , 0 2 

1 2 . 0 
1 3 , 1 6 4 

1 1 , 5 1 
1 3 , 7 3 7 

1 5 7 . 9 7 4 
1 5 8 . 1 0 9 
5 0 . 0 9 8 5 

3 2 5 . 2 6 
2 3 6 . 9 6 

7 . 5 
1 3 , 5 8 1 

7 . 0 4 
1 4 , 4 3 1 

1 0 1 . 8 5 7 
1 0 1 . 5 9 7 
5 0 , 1 0 1 6 

3 3 5 . 5 5 
2 4 4 , 4 6 

1 2 . 5 
1 3 , 2 7 0 

1 3 . 0 1 
1 3 , 8 3 6 

1 6 5 . 8 7 5 
1 6 6 . 1 9 4 
5 0 , 0 9 9 2 

3 2 7 , 8 7 
2 3 8 , 8 6 

8 . 0 
1 3 . 4 1 3 

7 , 5 4 
1 4 , 3 1 1 

1 0 7 . 3 0 5 
1 0 7 . 1 5 4 
5 0 . 1 0 0 3 

3 3 1 , 4 1 
2 4 1 , 4 4 

1 3 . 0 
1 3 . 4 0 6 

1 2 , 5 1 
1 3 . 9 7 5 

1 7 4 . 2 7 7 
1 7 4 . 8 2 7 
5 0 , 1 0 0 3 

3 3 1 , 2 3 
2 4 1 . 3 1 

8 . 5 
1 3 , 2 7 6 

8 ,04 
1 4 , 0 2 7 

1 1 2 . 8 4 5 
1 1 2 , 7 7 8 
5 0 . 0 9 9 3 

3 2 8 , 0 1 
2 3 8 , 9 7 

9 . 0 

1 3 . 1 6 9 
B . 5 4 

1 3 , 8 7 8 
1 1 8 , 5 2 0 
1 1 8 , 5 2 2 
SO.0985 

3 2 5 . 3 7 
2 3 7 . 0 4 
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MAUI ELECTRIC CO.. LTD. 
KAHULUI POWER PLANT 
HEAT RATE TEST DATA 

MAUI ELECTRIC COMPANY, INC. 

KPP UNIT NO. 3 
DATE: 06-22-05 

Gross Load (K3-4) ---> KWH 
Actual Test Load KWH 

BOILER-TURBINE 
Ambient Air Temp *F 
Gas Entering A.H. *F 
Gas Leaving A.H. "F 
Air Entering A.H, 'F 
Air Leaving A,H. *F 
Circ. Water Inlet *F 
Circ. Water Outlet 'F 
Condenser Vacuum "Hg. 
Barometric Pressure "Hg. 
Excess 02 t 
Feedwater Flow (XIOOO) Lb/Hr 
Steam Flow (XIOOO) Lb/Hr 
Throttle Stm. Press, PSiG 
Feedwater to Blr, 'F. 

GENERATOR 
Generator Integrator, start 
Generator Integrator, Stop 
Generator Integrator, Diff, M W H 
Generator Volts V, 
Generator Amps A, 
(^nerator VARS M V A R 

7,000 
9,200 

9,000 
10,000 

10,000 
11,000 

12,000 
12,000 

13,500 

89 
616 
366 
106 
473 
70 
87 
28 
30 

40.00 
104.0 
99.0 

588 
340 

90 
635 
379 
110 
481 

71,0 
88.00 
28,00 
30,00 
50.00 
114,0 
110,0 

586 
344 

89 
655 
388 
108 
491 

72.0 
90,00 
28.00 
30,00 
52,00 
125.0 
119.0 

588 
350 

89 
682 
400 
104 
501 

73.0 
91.00 
26.00 
30,00 
51,00 
137.0 
131.0 

587 
360 

2209,0 
2218,1 

9.1 
11,200 

480 
3.2 

2225,6 
2235,7 

10,1 
11,200 

540 
4, 1 

2243.0 
2253.9 

10.9 
11,200 

580 
3.8 

2261.8 
2273.6 

12.0 
11,200 

625 
3.8 

0.0 

Kahului Power Plant 

Subject: Heat Rate Testing 

DATE: 06-22-05 
KPP UNIT NO. 3 

F.O, Temp. -F. 
F.O, Temp. (Corr.) 
F.O. Flow (Lbs/Hr.1 
Test Time (Hoursi 
Specific Gravity 9 F.O.Temp 
F.O, Used IGals.) 
PT RATIO 
KW (Gen.) 
)CW (Aux. ) 
BTU/gal (Approx.) 
BTU/gal (Test Lab) 

HEAT RATE (APPROX.) 
HEAT RATE [APPROX.)N 
HEAT RATE [ACTUAL)-G 
HEAT RATE [ACTUAL)-N 

FTJEL CORRECTION; 

9,2 
230 

0,94095 
6,528 
1 

7 94.9 
1 

9.100 
460 

151,000 
151,595 

13,191 
13,893 
13,243 
13,946 

T E S T 
10,0 

230 
0.94095 

7, 160 
1 

871,9 
1 

1 0 . 1 0 0 
460 

151,000 
151.595 

13,035 
13,685 
13,087 
13,740 

L O A D S 
11.0 

230 
0,94095 
7,732 
1 

941,5 
1 

10,900 
4 90 

151,000 
151,595 

13,043 
13,557 
13,095 
13,711 

- M W 
12,0 

230 
0,94095 
8,496 
1 

1,034.6 
1 

12,000 
510 

151,000 
151.595 

13,019 
13,596 
13,070 
13,650 

0.0 
0 

1.02145 

-
1 

0.0 
1 

0 
0 

151,000 
151,595 

tDIV/0! 
«DIV/0! 
«DIV/0! 
ItDIV/OI 

AUX, TRANSFORMER 
Aux. KWH Mtr. Start (XlOO) KWH 
Aux. KWH Mtr. End (XlOO) KWH 
Aux. Load Indicator KW 
Aux. Volts V, 
Aux, Amps A. 

FUEL OIL 
F.O. Totalizer-Start Lbs/Hr. 
Start Test Time 
F.O. Totalizer-End Lbs/Hr, 
End Test Tiine 
Difference Lbs/Hr, 

EQUIPKENT STATUS 
Boiler Blowdown-Open % 
Supplying Stn Aux Stm Yes/No 
Circulating Pumps Number 

FUEL OIL ANALYSIS 
F.O. Temp, 9 Heater *F 
F.O. Temp, 9 Bumer Deck "F 
Sulfur, Wt. \ 
API Gravity ® 60 -F. APi 
Higher Heating Value BTu/Gal 

4887.5 
4892.1 

0.46 

-
29,0 

4895,6 
4900,4 

0.48 

-
30.0 

4903.7 
4908.6 

0,49 

-
31.0 

4911.9 
4917.0 

0,51 

-
34.0 

0.00 

-

34550220 
0640 

34555746 
0740 

6.528 

34562052 
0625 

34569212 
0925 

7, 160 

34574372 
1005 

34582104 
13 05 

7,732 

34587692 
1145 

34596188 
3245 

8.496 0 

0 
No 
3 

0 
No 
3 

0 
No 
3 

0 
No 
3 

230 
232 

10,3 
151,595 

230 
233 

230 
234 

230 
234 

TESTED BY: Jijey 
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CALCULATIONS FOR HEAT RATE CURVE 
by; Rodney Jung 

KPP UNIT NO. 3 
DATE: 06-22-05 

Fuel Oil Tested: 06-24-05 
Tested by: K.Okuyama 

GENERATED (KWl 

HEAT R A T E ( B T U / K W | G 
HEAT R A T E ( B T U / K W ) N 

NUKBER O F T E S T S 

P R I C E O F F U E L / B B L 

H , H , V , ( B T U / G A L ) 

A , B , C CONSTANTS; 

GROSS A -
B -

C -

P R E D I C T E D V A L U E S ; 

GENERATED (MW)G 

HEAT RATE[BTU/MW1G 

GENERATED (MW)N 
HEAT R A T E [ B T U / M W ) N 

GROSS (MBTU) 

NET (MBTU) 
COST/KWH 

G/KWH 

G / P S - H 

P R E D I C T E D VALUES ( C O N T . 

GENERATED (MW)G 
HEAT R A T E ( B T U / M W ) G 

GENERATED (MW!N 
HEAT R A T E ( B T U / M W ) N 

GROSS (MBTU) 
NET (MBTU) 

COST/KWH 

G/KWH 

G / P S - H 

9 , 1 

1 3 , 2 4 3 

1 3 , 9 4 8 
4 

5 4 2 , 5 6 2 5 
1 5 1 , 5 9 5 

1 7 , 5 0 5 . 0 5 

( 7 8 3 , 9 0 7 ) 
3 4 , 5 7 3 9 

4 . 0 

1 4 , 9 2 3 

3 . 5 

1 5 . 0 6 1 

5 9 - 6 9 0 
5 6 . 8 5 6 

5 0 , 0 9 9 8 

3 6 8 , 7 0 

2 5 8 , 6 1 

; 
9 . 5 

1 3 . 1 7 8 
9 , 0 

1 3 . 8 6 1 

1 2 5 . 1 9 3 
1 2 5 . 3 0 4 

S O . 0 8 8 1 
3 2 5 . 6 0 

2 3 7 . 2 1 

1 0 , 1 
1 3 , 0 8 7 

1 3 , 7 4 0 

a c t . 

a c t . 

S . O 

1 4 . 4 5 0 

4 . 5 
1 5 , 4 8 2 

7 2 . 2 4 9 
7 0 . 2 8 8 

S O , 0 9 6 6 
3 5 7 , 0 2 

2 6 0 , 1 0 

1 0 . 0 
1 3 , 1 2 3 

9 . 5 

1 3 , 7 8 0 
1 3 1 . 2 3 4 

1 3 1 , 4 6 5 

5 0 . 0 8 7 7 

3 2 4 . 2 5 

2 3 6 . 2 2 

1 0 . 9 

1 3 , 0 9 5 
1 3 , 7 1 1 

NET fl-

B -

C -

5 . 5 

1 4 , 2 3 9 

5 , 0 
1 5 , 2 2 2 
7 8 , 3 1 7 

7 6 , 7 2 0 
5 0 . 0 9 5 2 

3 5 1 . 8 2 

2 5 6 . 3 1 

1 0 . 5 
1 3 , 0 8 6 

1 0 , 0 
1 3 , 7 3 0 

1 3 7 . 4 0 1 

1 3 7 . 4 7 1 

5 0 , 0 8 7 5 

3 2 3 , 3 2 

2 3 5 , 5 4 

1 2 . 0 

1 3 , 0 7 0 

1 3 , 6 5 0 

1 9 . 1 7 2 , 5 5 

( 9 3 7 . 0 4 5 1 
3 9 , 7 8 2 9 

5 . 0 
1 4 , 0 4 6 

5 , 5 
1 4 . 9 8 2 

8 4 . 2 7 8 

8 3 . 0 0 3 

5 0 - 0 9 3 9 
3 4 7 , 0 5 

2 5 2 . 8 3 

1 1 , 0 

1 3 , 0 5 6 

1 0 . 5 
1 3 , 6 7 9 

1 4 3 , 7 2 1 

1 4 3 , 7 6 4 

5 0 , 0 8 7 3 
3 2 2 , 8 2 

2 3 5 , 1 8 

6 . 5 

1 3 , 8 7 0 

6 . 0 

1 4 , 7 6 3 

9 0 - 1 5 8 
8 9 . 1 6 6 

5 0 . 0 9 2 7 

3 4 2 . 7 0 
2 4 9 . 6 7 

1 1 . 5 
1 3 , 0 6 3 

1 1 , 0 

1 3 , 6 5 8 

1 5 0 , 2 1 9 
1 5 0 , 3 7 2 

3 0 , 0 8 7 3 
3 2 2 . 7 4 

2 3 5 , 1 3 

7 , 0 

1 3 . 7 1 2 

6 , 5 

1 4 , 5 6 3 

9 5 . 9 8 3 
9 5 . 2 3 9 

5 0 , 0 9 1 7 

3 3 8 . 7 8 

2 4 6 . 8 1 

1 2 . 0 
1 3 , 0 7 7 

1 1 . 5 
1 3 , 6 5 7 

1 5 6 . 9 2 2 
1 5 6 , 9 1 6 

5 0 . 0 8 7 4 

3 2 3 . 0 9 

2 3 5 . 3 8 

7 , 5 
1 3 , 5 7 1 

7 , 0 
1 4 , 3 8 2 

1 0 1 , 7 7 9 

1 0 1 , 2 5 3 
S Q . 0 9 0 7 

i 3 5 , 2 9 
5 4 4 , 2 7 

1 2 . 5 
1 3 . 1 0 8 

1 2 . 0 

1 3 , 6 7 6 

1 6 3 . 6 5 5 
1 6 3 . 9 7 0 

5 0 , 0 8 7 6 
3 2 3 . 8 7 

2 3 5 . 9 5 

8 . 0 
1 3 , 4 4 7 

7 . 5 
1 4 . 2 2 2 

1 0 7 . 5 7 2 

1 0 7 . 2 3 6 

5 0 , 0 8 9 9 
3 3 2 . 2 3 

2 4 2 , 0 4 

1 3 , 0 
1 3 . 1 5 7 

1 2 , 5 
1 3 , 7 1 4 

1 7 1 . 0 4 4 

1 7 1 , 2 9 1 

S O . 0 6 8 0 

3 2 5 . 0 8 

2 3 6 . 6 3 

8 . 5 
1 3 . 3 4 0 

8 , 0 
1 4 , 0 8 2 

1 1 3 . 3 8 8 
1 1 3 . 2 1 9 

5 0 . 0 8 9 2 

3 2 9 . 5 9 

2 4 0 . 1 2 

9 . 0 

1 3 , 2 5 0 

8 . 5 
1 3 . 9 6 2 

1 1 9 . 2 5 3 
1 1 9 . 2 3 2 

5 0 . 0 8 8 6 

3 2 7 . 3 8 

2 3 8 . 5 1 
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KAUI ELECTRIC CO., LTD, 
KAHULUI POWER PLANT 
HEAT RATE TEST DATA 

MAUI ELECTRIC COMPANY, INC, 

KPP UNIT NO, 3 
DATE: 02-02-05 

Gross Load (K3-4I > 
Actual Test Load 

KWH 
KWH 

7,000 
8,000 

9.000 
9.000 

10,000 
10,000 

12,000 
11,000 

13.500 
12.400 

ICahuluI Power P l a n t 

S u b j e c t ; Heat R a t e T e s t i n g 

DATE: 02-02-05 
KPP UNIT NO. 3 

BOILER-TURBINE 
Ambient Air Temp 
Gas Entering A.H, 
Gas Leaving A,H. 
Air Entering A.H. 
Air Leaving A-H. 
Circ- Water inlet 
Circ. water Outlet 
Condenser vacuum 
Barometric Pressure 
Excess 02 

Feedwater Flow (XlOOOl 
Steam Flow (XIOOO) 
Throttle Stm, Press. 
Feedwater to Blr. 

•F. 

•F. 
-Hg, 
"Hg, 
I 

Lb/Hr 
Lb/Hr 
PSIG 

*F. 

GENERATOR 
Generator Integrator, Start 
Generator Integrator, Stop 
Generator Integrator, Diff, KWH 
Generator volts v. 
Generator Amps A. 
Generator VARS MVflR 

107 

315 
110 

71 
83 
29 

1008 
22,00 
89.0 
83.0 

595 
325 

109 
573 
323 
103 
436 

71.0 
85.00 
29.00 

1001.00 
22.00 
98.000 
94.000 

588 
330 

109 
593 
334 
104 
442 

71,0 
87.00 
29.00 

1001,00 
37,00 

114.000 
108.000 

588 
343 

111 
615 
348 
107 
455 

71,0 
89.00 
28.70 

1001.00 
73.00 

124,000 
119,000 

588 
350 

110 
635 
360 
105 
457 

72,0 
92.00 
27.40 
29.49 

1.1 
139.000 
133.000 

587 
358 

4394.9 
4402.8 

7,9 
11,500 

3,5 

4408.5 
4417-3 

8.8 
11,500 

3,5 

4423,7 
4433,9 

10,2 
11,500 

3,7 

4441,1 
4452,1 

11,0 
11,500 

3,8 

4473,9 
4486.2 

12,3 
11,200 

640 
3,5 

F.O. Temp. 'F, 
F.O. Temp. (Corr.) 
F.O. Flow (Lbs/Hr.I 
Test Time (Hours) 
Specific Gravity ® F.O.Temp 
F.O. Used (Gala,) 
PT RATIO 
KW (t^n.) 
KW (Aux.) 
BTU/gal [Approx.) 
BTU/gal [Test Lab) 

HEAT RATE [ A P P R O X . ) 
HEflT RATE [ A P P R O X . ) N 
HEflT RflTE [ A C T U A L ) - G 
HEAT RATE [ACTUAL) -N 

FUEL CORRECTION: 

8.0 
230 

0.94095 
5,500 
1 

669.8 
1 

7,900 
440 

151,000 
148,762 

12.802 
13,557 
12,612 
13,356 

T E S T 
9,0 

223 
0.9434 
6.124 
1 

745,7 
I 

6.800 
460 

151,000 
148,762 

12,795 
13,502 
12.607 
13,302 

L O A D S 
10,0 

230 
0,94 095 
7,079 
1 

862.0 
1 

10,200 
480 

151,000 
148,762 

12,761 
13,3 92 
12,572 
13,193 

- K W 
11,0 

227 
0,942 
7,690 
1 

936.4 
1 

11,000 
490 

151.000 
148,762 

12.855 
13.454 
12.664 
13.255 

12,4 
227 

0.94 2 
8,523 
1 

1,037.9 
1 

12,300 
510 

151,000 
148,762 

12,741 
13,293 
12,552 
13,095 

AUX, TRANSFORMER 
Aux, KWH M t r . S t a r t [XlOO! KWH 
A u x , KWH M t r . E n d ( X l O O l KWH 
Aux, Load I n d i c a t o r KW 
Aux, V o l t s V. 
flux, flmps A, 

8351.3 
8355.7 

0,44 

-
28.0 

8368-8 
8373-4 

0.46 

-
29.0 

6376,5 
8381,3 

0,48 

-
30,0 

8384,6 
8389,5 

0.49 

-
32,0 

8398,6 
8403,7 

0-51 

-
31.7 

FUEL OIL 
F.O. Totalizer-Start 
Start Test 
F-O- Totalizer-End 
End Test 
Difference 

L b s / H r , 
Time 
L b s / H r , 
Time 
L b s / H r , 

7663170 
0705 

7658570 
0805 

5,500 

7672741 
084 5 

7576855 
094 5 

6, 124 

7683521 
1025 

7690600 
1125 

7.079 

7695700 
1205 

7703390 
1305 

7,690 

7718177 
1451 

7726700 
1551 

8,523 

EQUIPMENT STATUS 
Boiler Blowdown-Open % 
Supplying Stn Aux Stm Yes/No 
Circulating Pumps Number 

FUEL OIL ANALYSIS 
F.O- Temp, ® Heater -F 
F.O. Temp, 9 Burner Deck *F 
Sulfur, wt. % 
API Gravity 9 60 -F, API 
Higher Heating Value BTU/Gal 

5 
NO 
3 

5 
No 
3 

5 
No 
3 

5 
No 
3 

0,5 turn 
No 
3 

230 
209 

15.5 
148.762 

223 
216 

230 
232 

227 
230 

TESTED BY: IC 

227 
228 
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CALCULATIONS FOR HEAT RATE CrURVE 
by; Rodney Jung 

KPP UNIT NO. 3 
DATE: 02-02-05 

Fuel Oil Tested; 02-04-05 
Tested by; K.Oltuyama 

GENERATED (KWl 
HEAT RATE[BTU/KW1G 
HEAT RATE[BTU/MWIN 
NUMBER OF TESTS 
PRICE OF FUEL/BBL 
H,K,V, (BTU/GALI 

A, a . C CONSTANTS; 
GROSS A-

B -

C -

PREDICTED VALUES: 
GENERATED (KW|G 
HEAT RATE{BTU/MW}G 
GENERATED (MWjN 
HEAT RATE(BTU/MW)N 
GROSS (MBTUl 
NET (MBTUl 
COST/KWH 
G/KWH 
G/PS-H 

PREDICTED VALUES (CONT, 
GENERATED (KWIG 
HEAT RATE[BTU/HW!G 
GENERATED (MWIN 
HEAT RATE(BTU/MW|N 
GROSS (MBTUl 
NET [MBTUl 
COST/KWH 
G/KWH 
G/PS-H 

7 . 9 

1 2 , 6 1 2 
1 3 , 3 5 6 

4 

5 3 4 , 6 9 9 0 
1 4 8 , 7 6 2 

1 4 , 5 9 5 , 2 2 
( 4 5 7 . 5 9 6 ) 
2 4 , 7 1 1 0 

4 . 0 

1 3 , 2 6 0 
3 . 6 

1 4 , 2 9 2 
5 3 , 0 4 1 
5 0 , 8 7 9 

5 0 . 0 7 3 6 
3 2 7 . 6 3 
2 3 8 . 6 8 

; 
9 . 5 

1 2 , 5 7 8 
9 . 0 

1 3 , 2 3 5 
1 1 9 . 4 9 3 
1 1 9 . 6 4 2 
5 0 . 0 6 9 9 

3 1 0 , 7 8 
2 2 6 , 4 1 

6 , 8 
1 2 , 6 0 7 
1 3 , 3 0 2 

act. 
act . 

5 . 0 

1 3 , 0 2 5 
4 , 6 

1 3 . 9 7 3 
6 5 , 1 2 5 
6 3 , 7 1 9 

5 0 . 0 7 2 3 
3 2 1 . 8 2 
2 3 4 . 4 5 

1 0 , 0 
1 2 , 5 9 0 

9 , 5 

1 3 , 2 2 3 
125 .904 
1 2 6 . 1 4 6 
5 0 . 0 6 9 9 

3 1 1 . 0 8 
2 2 6 . 6 3 

1 0 . 2 
1 2 , 5 7 2 
1 3 , 1 9 3 

NET A-
B= 

C -

5 . 5 
1 2 , 9 2 6 

5 . 1 

1 3 , 8 3 5 
7 1 . 0 9 3 
7 0 . 0 0 7 

5 0 , 0 7 1 8 
3 1 9 . 3 7 
2 3 2 . 6 7 

1 0 . 5 
1 2 , 6 1 5 

10 -0 
1 3 , 2 3 5 

1 3 2 , 4 5 6 
1 3 2 . 5 1 3 
S o . 0 7 0 1 

3 1 1 . 6 8 
2 2 7 . 0 7 

1 1 . 0 
1 2 , 6 6 4 
1 3 , 2 5 5 

1 6 , 1 2 6 , 6 1 
( 5 7 0 . 8 7 8 1 
2 8 . 0 4 9 9 

6 . 0 

1 2 , 8 3 9 
5 . 6 

1 3 . 7 1 1 
7 7 . 0 3 5 
7 6 . 2 3 4 

5 0 , 0 7 1 3 
3 1 7 , 2 3 
2 3 1 , 11 

1 1 , 0 
1 2 , 6 5 2 

1 0 , 5 
1 3 . 2 4 1 

1 3 9 . 1 6 9 
1 3 9 . 1 6 3 
5 0 , 0 7 0 3 

3 1 2 . 5 9 
2 2 7 , 7 3 

6 . 5 

1 3 , 7 6 5 
6 . 1 

1 3 , 6 0 1 
8 2 . 9 7 2 
8 2 , 4 2 2 

5 0 . 0 7 0 9 
3 1 5 . 3 9 
2 2 9 . 7 7 

1 1 . 5 
1 2 , 7 0 1 

1 1 . 0 
1 3 , 3 7 1 

1 4 6 . 0 6 0 
1 4 6 , 115 
5 0 . 0 7 0 5 

3 1 3 . 8 1 
2 2 8 . 6 2 

7 . 0 

1 2 , 7 0 3 
6 . 6 

1 3 , 5 0 5 
8 6 , 9 2 0 
8 6 , 5 9 2 

5 0 . 0 7 0 5 
3 1 3 . 8 6 
2 2 8 . 5 5 

1 2 . 0 
1 2 , 7 6 2 

1 1 . 5 
1 3 . 3 1 5 

1 5 3 . 1 5 0 
1 5 3 . 2 5 9 
5 0 . 0 7 0 9 

3 1 5 . 3 3 
2 2 9 . 7 2 

7 . 5 

1 2 . 6 5 3 
7 . 1 

1 3 . 4 2 3 
9 4 . 8 9 9 
9 4 . 7 6 5 

5 0 , 0 7 0 3 
3 1 2 , 5 3 
2 2 7 , 7 6 

1 2 . 5 
1 2 , 8 3 6 

1 2 . 0 
1 3 . 3 7 3 

1 6 0 . 4 5 5 
1 6 0 . 3 4 7 
5 0 , 0 7 1 3 

3 1 7 , 1 5 
2 3 1 , 0 5 

8 , 0 

1 2 , 6 1 5 
7 , 5 

1 3 , 3 5 5 
1 0 0 , 9 2 8 
100 .962 
SO,0701 

3 1 1 . 7 1 
2 2 7 . 0 9 

1 3 , 0 
1 2 , 9 2 3 

1 2 , 5 
1 3 . 4 4 5 

167 ,994 
1 6 7 , 9 3 6 
5 0 , 0 7 1 8 

3 1 9 . 2 9 
2 3 2 . 5 1 

8 . 5 

1 3 , 5 9 1 
8 . 1 

1 3 , 3 0 1 
1 0 7 . 0 2 4 
1 0 7 . 2 0 4 
5 0 . 0 6 9 9 

3 1 1 . 0 9 
2 2 6 , 6 4 

9 . 0 

1 2 . 5 7 8 
6 . 5 

1 3 , 2 6 1 
1 1 3 . 2 0 6 
1 1 3 . 2 4 7 
SO.0699 

3 1 0 . 7 8 
2 2 6 , 4 1 

TO 
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• 
MAUI ELECTRIC CO., LTD. 
KAHULUI POWER PLANT 
HEAT RATE TEST DATA 

MAUI ELECTRIC COMPANY, INC, 

KPP UNIT NO, 3 
DATE: 11-11-04 

Gross Load (K3-4I > 
A c t u a l T e s t Load 

KWH 
KWH 

7,000 
8,000 

9,000 
9,000 

10,000 
10,000 

12,000 
11,000 

13.500 
12.000 

ICahuluI Power Plant 

Subject: Heat Rate Testing 
DATE; 11-11-04 
KPP UNIT NO. 3 

BOILER-TURBINE 
Ambient Air Temp *F. 
Gas Entering A.H. 'F, 
Gas Leaving A,H. "F, 
Air Entering A.H, 'F, 
Air Leaving A,H. 'F. 
Circ. Water Inlet 'F. 
Circ. Water Outlet 'F, 
Condenser Vacuum "Hg. 
Barometric Pressure "Hg. 
Excess 02 * 
Feedwater Flow (XlOOOl Lb/Hr 
Steam Flow (XlOOOl Lb/Hr 
Throttle Stm. Press. PSIG 
Feedwater to Sir, "F. 

GENERATOR 
Generator Integrator, Start 
CJenerator Integrator, Stop 
CJenerator Integrator, Diff. MWH 

Generator Volts v. 
Generator Amps A. 
Generator VARS MVAR 

108 
525 
335 
110 
390 
71 
84 
29 

29,85 
0.80 
86, 1 
88,0 

600 
323 

109 
540 
340 
113 
380 

71.0 
86,00 
29,00 
29,85 
0,70 

90.300 
78.000 

600 
334 

111 
560 
355 
120 
400 

71.0 
88,00 
29,00 
29,85 
0,70 

107.700 
111.000 

600 
345 

112 
585 
367 
120 
410 

71-0 
89.00 
28.70 
29.85 
0.60 

118,000 
122,000 

599 
3 54 

113 
600 
379 
120 
415 

72.0 

90,00 

28,50 

29,85 

0.5 
127.000 

132.000 

599 
358 

1052,3 

1060,3 

6,0 
11,200 

440 
4,0 

1065.5 

1074,5 

9,0 
11,300 

520 
5,3 

1081.9 

1092.0 

10.1 

11,300 

530 
5.2 

10 97,5 

1108,6 

11, 1 

11,300 

618 
5,5 

1113.5 

1125.5 

12.0 

113 
650 

5.5 

F.O. Temp. -F. 

F.O. Temp. (Corr.1 

F.O. Flow (Lbs/Hr.) 

Test Time (Hours) 

Specific Gravity 9 F.O.Temp 

F.O. Used (Gals.) 

PT R A T I O 
KW [ G e n . l 
KW [ A u x . l 
BTU/gal (f\ppTOx.) 
BTU/gal ( T e s t Lab ! 

HEAT RATE (APPROX,) 
HEAT RATE (APPROX , ) N 
HEAT RATE (ACTUALl-G 
HEAT RATE (flCTUflLl-N 

FUEL CXJRRECrriON; 

8.0 
226 

0.94235 
5,663 
1 

669.6 
1 

8.000 
440 

151,000 
149,595 

13.016 
13,774 
12.895 
13,546 

T E S T 
9.0 

225 
0.9427 
6,338 
1 

771.6 
1 

9,000 
450 

151,000 
149,595 

12,949 
13,631 
12.829 
13,504 

L O A D S 
10.0 

226 
0.94235 

7,120 
1 

667.0 
1 

10.100 
480 

151.000 
149,595 

12,962 
13,609 
12,841 
13,482 

- M W 
11.0 

225 
0,9427 
7,801 
1 

950,0 
1 

11,100 
490 

151,000 
149,595 

12,923 
13.520 
12,803 
13,394 

12.0 
224 

0.94305 
6,396 
1 

1,022.3 
1 

12,000 
500 

151,000 
149,595 

12,865 
13,424 
12,745 
13,299 

AUX. TRANSFORMER 
A u x , KWH M t r , S t a r t ( X l O O l KWH 

A u x , KWH M t r , E n d ( X l O O ) KWH 

Aux, Load I n d i c a t o r MW 
Aux, V o l t s V, 
Aux. Amps A, 

2057,1 
2061,5 

0.44 

-
28,2 

2064,2 
2068,7 

0,45 

-
29,8 

2072,2 
2077,0 

0,48 

-
30.0 

2079,3 
2084,2 

0.49 

-
30,0 

2086.2 
2091.2 

0,50 

-
31.0 

FUEL OIL 
F.O, Totalizer-Start 
Start Test 
F,0. Totalizer-End 
End Test 
Difference 

Lba/Hr. 
Time 
Lba/Hr, 
Time 
Lbs/Hr. 

EQUIPMENT STATUS 
Boiler Blowdown-Open % 
Supplying Stn Aux Stm Yea/No 
Circulating Pumpa Number 

FUEL OIL ANALYSIS 
F.O. Temp, 9 Heater -F 
F.O. Temp, ® Burner Declt -F 
Sulfur, wt. \ 
API Gravity e 50 'F, API 
Higher Heating Value BTU/Gal 

0 
0630 

5663,10 
0730 

5.563, 1 

0 
0805 

6338,00 
0905 

6,338,0 

0 
0950 

7119,63 
1050 

7,119,6 

0 
1120 

7801,12 
1220 

7.801,1 

0 
1245 

8395.50 
1345 

8,395.5 

0 
Yes 
3 

0 
Yea 
3 

0 
Yea 
3 

0 
Yes 
3 

0 
Yes 
3 

226 
228 

1.65 
15.2 

149,595 

225 
227 

225 
223 

225 
220 

TESTED BY: Joey 

224 
220 
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CALCULATIONS FOR HEAT RATE CURVE 
by; Rodney Jung 

KPP UNIT NO. 3 
DATE; 11-11-04 

DATA: 
GEfJERATED (MW) 
HEAT RATE(BTU/MW)G 
HEAT RATE(BTU/KW)N 
NUMBER OF TESTS 
PRICE O F FUEL/BBL 
H,H,V, (BTU/GAL) 

Fuel Oil Tested: 11-22-04 
Tested by: E,Wong 

8 . 0 9 . 0 
1 2 , 8 9 5 1 2 , 8 2 9 
1 3 . 6 4 6 1 3 . 5 0 4 

5 
5 3 4 , 3 9 0 7 a c t . 

1 4 9 . 5 9 5 a c t . 

10.1 
12,841 
13,482 

11.1 
12,803 
13,394 

12.0 
12,745 
13,299 

A . B . C CONSTANTS: 
GROSS fl- 1 2 , 8 5 7 . 4 5 

B- 2 6 . 5 1 2 
C- ( 2 , 9 2 7 7 ) 

NET A- 1 4 , 3 1 2 . 7 3 
B- {89,9361 
C- 0 , 5 3 6 1 

PREDICTTED VALUES: 
GENERATED (KW| 
HEAT RATE[BTU/MW)G 
HEAT RATE[BTU/MW)N 
GROSS (MBTU) 
NET (MBTU) 
COST/KWH 
G/ICWH 
G/PS-H 

4.0 
12,917 
13,952 
51,667 
55.846 

50.0707 
319.14 
232.50 

5.0 
12,917 
13,876 
64.584 
69.382 

50.0707 
319,14 
232.50 

5.5 
12.915 
13.834 
71.031 
76.089 

50,0707 
319,09 
232,46 

6.0 
12,911 
13,792 
77.467 
82.754 

SO,0707 
319,00 
232,40 

6.5 
12.906 
13,751 
83,890 
89,380 

50.0706 
318.88 
232.31 

7.0 
12.900 
13.709 
90.297 
95.966 

50.0706 
316.72 
232,19 

7.5 
12,892 
13.668 
96.687 

102.513 
SO.0706 
316,52 
232,05 

8.0 
12,882 
13,628 

103.057 
109.020 
50.0705 
318.29 
231.88 

8.5 
11,871 
13,567 

109.406 
115.490 
50.0705 
318.02 
231.68 

9.0 
12,859 
13,547 

115.730 
121.921 
SO.0704 
317.71 
231.46 

PREDICTED VALUES (CONT.): 
GENERATED (MW) 9 . 5 1 0 , 0 1 0 . 5 1 1 , 0 1 1 . 5 1 2 , 0 1 2 , 5 1 3 . 0 
HEAT RATE(BTU/MW)G 1 2 , 8 4 5 1 2 , 8 3 0 1 2 , 8 1 3 1 2 , 7 95 1 2 , 7 7 5 1 2 , 7 54 1 2 , 7 3 1 1 2 , 7 0 7 
HEAT RATE(BTU/MW)N 1 3 , 5 0 7 1 3 , 4 6 7 1 3 , 4 2 7 13,388 1 3 , 3 4 9 1 3 , 3 1 1 1 3 , 2 7 2 1 3 , 2 3 4 
GROSS (MBTU) 1 2 2 . 0 2 8 1 2 8 , 2 98 1 3 4 , 5 3 7 1 4 0 , 7 4 3 14 6 . 9 1 4 15 3 , 0 4 8 1 S 9 , 1 4 2 16 5 . 1 9 5 
KET (MBTUJ 1 2 8 . 3 1 4 1 3 4 . 6 7 0 14 0 . 9 8 9 14 7 , 2 7 1 1 5 3 . 5 1 8 15 9 , 7 2 8 1 6 5 , 9 0 4 172 .044 
COST/KWH 5 0 . 0 7 0 3 5 0 . 0 7 0 2 5 0 . 0 7 0 1 5 0 . 0 7 0 0 5 0 . 0 6 9 9 5 0 . 0 5 98 5 0 . 0 6 9 7 5 0 . 0 6 9 6 
G/KWH 3 1 7 , 3 7 3 1 6 . 9 9 3 1 6 . 5 8 3 1 5 . 1 3 3 1 5 , 6 4 3 1 5 . 1 2 3 1 4 . 5 6 3 1 3 . 9 7 
G/PS-H 2 3 1 , 2 1 2 3 0 . 9 4 2 3 0 . 6 3 2 3 0 . 3 1 2 2 9 . 9 5 2 2 9 . 5 7 2 2 9 . 1 7 2 2 8 . 7 3 
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MAOI E L E C T R I C C O . , L T D , 

KAHULUI POWER PLANT 

HEflT RATE T E S T DflTfl 

MAUI ELECTTRIC COMPANY, I N C , 

KPP U N I T NO, 3 

DATE; 0 9 - 1 7 - 0 4 

Gross Load (K3-4) 
Actual Test Load 

KWH 
KWH 

7, 000 
9, 000 

9,000 
10,000 

10,000 
11,000 

12,000 
12,000 

13.500 

ICahului Power Plant 

Subject : Heat Rate Tes t ing 
DATE; 09-17-04 
KPP UNIT NO, 3 

BOILER-TURBINE 
Ambient Air Temp 
Gas Entering A.H. 
Gaa Leaving fl.H-
Air Entering A.H. 
Air Leaving A.H. 
Circ, Water Inlet 
Circ, Water Outlet 
Condenser Vacuum 
Barometric Pressure 
Excess 02 

Feedwater Flow (XlOOOl 
Steam Flow (XIOOO! 
Throttle Stm, Press. 
Feedwater to Blr, 

'F, 
'F. 
•F, 
"Hg, 
-Hg, 
\ 

Lb/Hr 
Lb/Hr 
PSIG 

GENERATOR 
Generator Integrator, Start 
Generator Integrator, Stop 
Generator Integrator, Diff, MWH 
Generator volts v. 
Generator flmps A. 
Generator VARS M V A R 

110 
545 
350 
110 
410 
75 
66 

26,8 
29.88 
0,49 
95.5 
98.0 

599 
334 

109 
570 
370 
110 
399 

75,0 
87,60 
26.80 
29.88 
0.54 

106,200 
109,220 

599 
345 

111 
595 
372 
112 
410 

75.0 
89,10 
28,70 
29,88 
0,52 

117.190 
120-060 

599 
3 52 

109 
619 
400 
113 
419 

75.0 
90,80 
28,70 
29,88 
0.52 

128,840 
132,100 

598 
357 

1 . • • 

6129.0 
9.1 

11,200 
500 

4.3 

6134,7 
6144,8 

10.1 
11,200 

550 
4.6 

6153.3 
6164.3 

11.0 
11.300 

641 
6.9 

6171.7 
6183,7 

12,0 
11,300 

680 
6,5 

0,0 

F.O. Temp. *F, 
F.O. Temp. (Corr,! 
F.O. Flow (Lbs/Hr.) 
Test Time (Hoursi 
Specific Gravity © F.O.Temp 
F.O. Used (Gals.l 
PT RATIO 
KW (Gen , ) 
KW (Aux,) 
BTU/gal ( A p p r o x , ) 
BTU/gal ( T e s t Labi 

HEAT RATE (APPROX,) 
HEAT RATE (APPROX,)N 
HEAT RATE (ACTUALl-G 
HEflT RATE (flCTUALl-N 

FUEL CORRECrriON: 

9,0 
228 

0.94155 
5,401 
I 

779.4 
1 

9,100 
470 

151.000 
149,214 

12,934 
13.638 
12,781 
13,477 

T E S T 
10.0 

227 
0.942 
7.110 
1 

855.8 
1 

10,100 
470 

151,000 
149,214 

12,944 
13,576 
12,791 
13,416 

L O A D S 
11,0 

226 
0.94235 

7,771 
1 

94 6.2 
1 

11,000 
500 

151,000 
149,214 

12,989 
13,608 
12,836 
13,447 

- M W 
12.0 

225 
0.9427 
8.508 
1 

1,036.1 
1 

12.000 
510 

151,000 
149,214 

13,037 
13,516 
12,883 
13,455 

0,0 
0 

1,02145 

-
1 

0-0 
1 

0 
0 

151,000 
149,214 

«DIV/0! 
«DIV/0! 
«DIV/0! 
«DIV/0! 

AUX, TRANSFORMER 
A u x , KWH M t r , S t a r t ( X l O O l KWH 

A u x , KWH M t r , E n d [ X l O O l KWH 

Aux, Load I n d i c a t o r MW 
Aux, V o l t a V. 
Aux, flmps A. 

5604.8 
5609-5 

0.47 

-
29.0 

5612,2 
5616,9 

0.47 

-
30,0 

5620.7 
5625.7 

0.50 

-
31.0 

5628,8 
5633,9 

0.51 

-
31,0 

0.00 

-

FUEL OIL 
F,0, T o t a l i z e r - S t a r t 
S t a r t Test 
F,0, Totalizer-End 
End Teat 
Difference 

Lbs/Hr, 
Time 
Lbs/Hr, 
Time 
Lbs/Hr, 

0 
0700 

6400-75 
0800 

6,401 

0 
0835 

7110,13 
0935 

7, 110 

0 
1022 

7770.50 
1122 

7,771 

0 
1200 

8508,25 
1300 

8,508 

0 

0-00 

EQUIPMENT STATUS 
Boiler Blowdown-Open % 
Supplying Stn Aux Stm Yes/NQ 
Circulating Pumps Number 

FUEL OIL ANALYSIS 
F,0, Temp- 9 Heater 'F 
F,0, Temp. 9 Burner Decli 'F 
Sulfur, wt, » 
API Gravity « 60 'F. API 
Higher Heating Value BTU/Gal 

0 
No 
3 

0 
No 
3 

0 
No 
3 

0 
No 
3 

228 
230 

1.90 
14.3 

149.214 

227 
225 

226 
228 

225 
227 
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CALCULATIONS FOR HEAT RATE CURVE 
by; Rodney Jung 

KPP UNIT NO, 3 Fuel Oil Tested; 09-23-04 
DATE: 09-17-04 Tested by; E,Wong 

GENERATED (MW) 

HEflT R A T E [ B T U / M W ) G 
HEAT R A T E [ B T U / M W ) N 

NUMBER O F T E S T S 
P R I C E OF F U E L / B B L 

H . H . V . [ B T U / G A L ) 

A, B , C C O N S T A N T S ; 

GROSS 

P R E D I C T E D V A L U E S : 

GENERATED (KW) 
HEAT R A T E ( B T U / M W ) G 

HEAT R A T E [ B T U / M W ) N 

GROSS (MBTU) 

NET (MBTU) 
COST/KWH 

G/KWH 

G / P S - H 

A -

B -

C -

9 , 1 

1 2 , 7 8 1 
1 3 , 4 7 7 

4 

5 3 4 . 4 5 5 9 
1 4 9 , 2 1 4 

1 3 , 4 9 9 - 6 0 
( 1 6 6 - 9 9 7 ) 

9 , 6 4 7 4 

4 - 0 
1 2 , 9 8 6 

1 4 , 2 3 2 

5 1 , 9 4 4 

5 6 . 9 2 7 
5 0 - 0 7 1 4 

3 2 0 - 8 5 
2 3 3 . 7 5 

1 0 , 1 

1 2 , 7 9 1 

1 3 , 4 1 6 

act. 
act. 

5 . 0 
1 2 , 9 0 6 

1 4 , 0 0 8 

6 4 , 5 2 9 

7 0 , 0 4 0 

5 0 . 0 7 1 0 
3 1 8 - 8 7 

2 3 2 , 3 0 

1 1 , 0 

1 2 , 8 3 6 
1 3 , 4 4 7 

NET A -

B -

C -

5 - 5 

1 2 , 8 7 3 
1 3 , 9 1 0 

7 0 . 8 0 1 

7 6 . 5 0 5 

S O - 0 7 0 8 

3 1 8 . 0 6 
2 3 1 , 7 1 

' . 2 . 0 

1 2 , 8 8 3 

1 3 , 4 5 5 

1 5 . 4 8 9 . 2 6 
( 3 8 7 , 0 5 6 ) 

1 8 , 1 6 4 7 

6 . 0 

1 2 , 8 4 5 
1 3 , 8 2 1 

7 7 . 0 7 0 

8 2 . 9 2 5 

5 0 . 0 7 0 6 
3 1 7 . 3 7 

2 3 1 , 2 1 

6 . 5 
1 2 , 8 3 3 

1 3 , 7 4 1 

8 3 . 3 4 1 

8 9 . 3 1 6 

S O , 0 7 0 5 
3 1 6 , 7 9 

2 3 0 , 7 9 

7 . 0 

1 2 , 8 0 3 

1 3 , 5 7 0 

8 9 , 6 2 3 
9 5 , 6 9 0 

5 0 . 0 7 0 4 

3 1 6 , 3 4 

2 3 0 , 4 6 

7 . 5 
1 2 , 7 9 0 

1 3 , 5 0 8 

9 5 . 9 2 3 

1 0 2 . 0 6 1 
5 0 . 0 7 0 3 

3 1 6 . 0 0 

2 3 0 . 2 2 

8 , 0 
1 2 . 7 8 1 

1 3 . 5 5 5 

1 0 2 . 2 4 6 

1 0 8 . 4 4 3 
5 0 . 0 7 0 3 

3 1 5 , 7 9 

2 3 0 , 0 5 

e.5 
1 2 , 7 7 7 

1 3 , 5 1 2 

1 0 6 . 6 0 6 

1 1 4 - 6 4 9 
5 0 , 0 7 0 2 

3 1 5 . 6 9 

2 2 9 . 9 9 

9 . 0 
1 2 . 7 7 8 
1 3 . 4 7 7 

1 1 5 . 0 0 3 
1 2 1 . 2 9 4 

5 0 . 0 7 0 3 

3 1 5 . 7 1 

2 3 0 . 0 1 

P R E D I C T E D VALUES ( C O N T . ) 

GENERATED (MW) 

HEAT R A T E ( B T U / K W ) G 
HEAT R A T E ( B T U / H W | N 

GROSS (HBTU) 

NET [MBTUl 
COST/KWH 

G/KWH 

G / P S - H 

9 . 5 
1 2 , 7 8 4 

1 3 , 4 5 2 

1 2 1 . 4 4 6 

1 2 7 . 7 9 0 

S O , 0 7 0 3 

3 1 5 , 8 6 
2 3 0 , 1 1 

1 0 . 0 
1 2 , 7 9 4 

1 3 . 4 3 5 
1 2 7 . 9 4 4 

1 3 4 . 3 5 2 

5 0 , 0 7 0 3 
3 1 6 . 1 2 

2 3 0 . 3 0 

1 0 . 5 

1 3 , 8 1 0 

1 3 , 4 3 8 
1 3 4 , 5 0 2 

1 4 0 , 9 9 2 
5 0 - 0 7 0 4 

3 1 6 . 5 0 
2 3 0 . 5 8 

1 1 . 0 

1 2 , 8 3 0 

1 3 , 4 3 0 
1 4 1 , 1 3 0 

1 4 7 . 7 2 5 

5 0 . 0 7 0 5 

3 1 7 . 0 0 
2 3 0 . 9 4 

1 1 . 5 

1 3 , 8 5 5 

1 3 , 4 4 0 

1 4 7 , 8 3 3 
1 5 4 , 5 6 5 

5 0 . 0 7 0 7 

3 1 7 . 6 1 
2 3 1 , 3 9 

1 2 , 0 

1 2 . 8 6 5 

1 3 . 4 6 0 

1 5 4 . 6 1 8 
1 6 1 . 5 2 4 

S O . 0 7 0 8 

3 1 8 . 3 5 
2 3 1 . 9 3 

1 2 , 5 

1 2 , 9 2 0 

1 3 , 4 8 9 

1 6 1 , 4 9 4 

1 6 8 , 6 1 6 
S O , 0 7 1 0 

3 1 9 . 2 1 

2 3 2 . 5 5 

1 3 . 0 

1 2 , 9 5 9 
1 3 , 5 2 7 

1 6 6 , 4 6 8 

1 7 5 , 8 5 6 
S O , 0 7 1 2 

3 2 0 . 1 9 
2 3 3 . 2 6 
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MAUI ELECTRIC CO., LTD. 
KAHULUI POWER PLANT 
HEAT RATE TEST DATA 

MAUI ELECTRIC COMPANY, INC. 

KPP UNIT NO. 3 
DATE; 05-27-04 

Gross Load (K3-4) 
Actual Test Load 

KWH 
KWH 

7,000 
8, 000 

9,000 
9,000 

10,000 
10,000 

12,000 
11,000 

13,500 

Kahului Power Plant 

Subject: Heat Rate Testing 
DATE; 05-27-04 
KPP UNIT NO. 3 

BOILER-TURBINE 
Ambient Air Temp "F, 
Gas Entering A.H. -F, 
Gaa Leaving A,H, «F, 
Air Entering A.H. -F, 
Air Leaving A,H, -F, 
Circ. Water Inlet -F. 
Circ. Water Outlet 'F, 
Condenser Vacuum "Hg. 
Barometric Pressure "Hg. 
Excess 02 t 
Feedwater Flow (XIOOOI Lb/Hr 
Steam Flow (XIOOO) Lb/Hr 
Throttle Stm- Press, PSIG 
Feedwater to Blr, -F, 

GENERATOR 
(3enerator Integrator, Start 
Generator Integrator, Stop 
Generator Integrator. Diff. M W H 
Generator Volts v. 
Generator Amps A. 
Generator VARS M V A R 

110 
540 
347 
196 
402 
74 

833 
29.2 

30 
0.70 

62 
63 
600 
324 

110 
560 
352 
174 
400 

74,0 
85,10 
29.20 
30.03 
0,72 

94.00 
95.00 

600 
330 

113 
585 
357 
154 
410 

74.0 
86,90 
29,00 
30,05 
0,75 

105,00 
108,00 

600 
342 

113 
510 
365 
146 
420 

74.0 
88.60 
28.80 
30.03 
0.70 

116.00 
120.00 

500 
350 

6222.6 
6230.3 

7.7 
11.200 

425 
4.5 

6236.9 
6245,7 

8,6 
11,200 

480 
4, 1 

6253.1 
6263.0 

9.9 
11,200 

540 
4.8 

6273.7 
6284.5 

10.9 
11,200 

585 
4.3 

0.0 

F,O, Temp. "F. 
F.O, Temp. (Corr.! 
F.O, Flow [Lbs/Hr,) 
Test Time (Hours) 
Specific Gravity 9 F.O.Temp 
F . O . Used ( G a l a . ) 
PT RATIO 
KW (Gen. ) 
KW [Aux. l 
BTU/gal [Approx.) 
BTU/gal (Test Lab) 

HEAT RATE [APPROX.) 
HEAT RATE (APPROX.)N 
HEAT RATE [ACTUAL)-G 
HEAT RATE (ACTUAL)-N 

FUEL CORRECTION: 

8.0 
235 

0.9392 
5,483 
1 

667.7 
1 

7,700 
420 

151,000 
149,543 

13.093 
13,848 
12,975 
13,724 

T E S T 
9,0 

234 
0.93955 
6,250 
1 

761.1 
1 

8,800 
430 

151,000 
149,643 

13,059 
13,730 
12,942 
13,607 

L O A D S 
10-0 

232 
0,94025 
6,992 
1 

851,5 
1 

9, 900 
450 

151,000 
149,643 

12.987 
13,505 
12,870 
13.483 

- M W 
11,0 

230 
0-94095 
7,694 
1 

936.9 
1 

10,900 
470 

151,000 
149,643 

12,979 
13,564 
12,863 
13.442 

0.0 
0 

1.02145 

-
1 

0,0 
1 

0 
0 

151,000 
149,643 

ttDIV/0! 
«DIV/0! 
«DIV/0! 
(IDIV/OI 

AUX, TRANSFORMER 
Aux. KWH Mtr. Start (XlOOl KWH 
Aux. KWH Mtr, End (XlOO) KWH 
Aux. Load Indicator MW 
Aux. Volts V. 
Aux. AmpB A. 

2624.2 
2628.4 

0.42 

-
25.5 

2631,7 
2636,0 

0,43 

-
28,0 

2639.5 
2644.0 

0,45 

28.5 

2648.7 
2653.4 

0,47 

-
29.8 

0.00 

-

FUEL OIL 
F.O. Totalizer-Start 
Start Test 
F.O. Totalizer-End 
End Test 
Difference 

Lbs/Hr. 
Time 
Lbs/Hr. 
Time 
Lbs/Hr, 

0 
0600 

5482.75 
0700 

5,483 

0 
0745 

6249,86 
0845 

6,250 

0 
0930 

6992.25 
1030 

6.992 

0 
1130 

7694,00 
1230 

7.694 

0 

0,00 

EOUIPMENT STATUS 
Boiler Blowdown-Open \ 
Supplying Stn Aux Stm Yes/No 
Circulating Pumps Number 

FUEL OIL ANALYSIS 
F,0. Temp. 9 Heater *F 
F.O. Temp. 9 Burner Dec)i "F 
Sulfur, Wt. \ 
API Gravity 9 60 -F. API 
Higher Heating Value BTU/Gal 

0 
No 
3 

0 
No 
3 

0 
No 
3 

0 
No 
3 

235 
235 

1.74 
14.8 

149,643 

234 
235 

232 
233 

230 
231 
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CALCrULflTIONS FOR HEAT RATE CURVE 
b y : Rodney J u n g 

KPP UNIT NO. 3 F u e l O i l T e s t e d ; 0 6 - 0 4 - 0 4 
DATE; 0 5 - 2 7 - 0 4 T e s t e d b y ; K.NaltaraatSu 

DATA; 
GENERATED (MW) 
HEAT RATE(BTU/MW)G 
HEAT RATE(BTU/MW|N 
NUMBER OF TESTS 
PRICE OF FUEL/BBL 
H.H.V. (BTU/GALI 

A, B, C CONSTANTS: 
GROSS 

PREDICTED VALUES: 
GENERATED (MW) 
HEAT RATE(BTU/MW!G 
HEflT RATE(BTU/MWIN 
GROSS (MBTU) 
NET [KBTU) 
COST/KWH 
G/KWH 
G/PS-H 

A-
fi-
C 

7 , 7 

1 2 . 9 7 5 
1 3 , 7 2 4 

4 

5 2 8 . 3 1 6 1 
1 4 9 , 6 4 3 

1 3 . 6 5 6 . 9 7 
( 1 2 2 . 9 2 2 ) 

4 . 5 4 5 9 

4 . 0 

1 3 , 2 3 8 
1 4 . 4 3 7 
5 2 . 9 5 2 
5 7 . 7 4 7 

SO,0596 
3 2 7 , 0 8 
2 3 8 , 2 8 

8 . 8 

1 2 , 9 4 2 
1 3 , 6 0 7 

act. 
act. 

5 , 0 

1 3 . 1 5 6 
1 4 . 2 0 6 
6 5 . 7 8 0 
7 1 . 0 2 8 

SO.0593 
3 2 5 . 0 5 
2 3 6 . 8 1 

9 , 9 

1 2 , 8 7 0 
1 3 , 4 8 3 

NET A-
B-
C-

5 . 5 

1 3 , 1 1 8 
1 4 , 1 0 1 
7 2 . 1 5 1 
7 7 . 5 5 6 

SD.0591 
3 2 4 . 1 2 
2 3 6 , 1 3 

1 0 , 9 
1 2 . 6 6 3 
1 1 . 4 4 2 

1 5 . 6 5 3 , 1 9 
( 3 6 2 . 6 1 7 ) 
1 4 . 6 1 9 9 

6 . 0 

1 3 , 0 8 3 
1 4 , 0 0 4 
7 8 . 4 9 9 
8 4 . 0 2 3 

5 0 . 0 5 6 9 
3 2 3 , 2 5 
2 3 5 , 5 0 

6 . 5 
1 3 , 0 5 0 
1 3 , 9 1 4 
8 4 . 8 2 5 
9 0 . 4 4 0 

5 0 . 0 5 8 8 
3 2 2 , 4 3 
2 3 4 , 9 0 

7 . 0 

1 3 . 0 1 9 
1 3 , 8 3 1 
9 1 . 1 3 5 
9 6 . 6 1 9 

5 0 , 0 5 8 7 
3 2 1 . 6 7 
2 3 4 . 3 5 

7 . 5 
1 2 , 9 9 1 
1 3 , 7 5 6 
9 7 . 4 3 1 

1 0 3 . 1 7 0 
5 0 . 0 5 8 5 

3 2 0 . 9 7 
2 3 3 . 8 3 

8 . 0 
1 2 , 9 6 5 
1 3 , 6 8 8 

1 0 3 . 7 1 6 
1 0 9 . 5 0 3 
5 0 . 0 5 8 4 

3 2 0 , 3 2 
2 3 3 . 3 6 

8 . 5 
1 2 , 9 4 1 
1 3 . 6 2 7 

1 0 9 . 9 9 5 
1 1 5 . 8 3 2 
5 0 . 0 5 8 3 

3 1 9 . 7 3 
2 3 2 . 9 3 

9 , 0 
1 2 , 9 1 9 
1 3 , 5 7 4 

1 1 6 . 2 7 0 
1 2 2 , 1 6 5 
5 0 . 0 5 8 2 

3 1 9 . 1 9 
2 3 2 - 5 4 

PREDICTED VALUES (CONT.) 
GENERATED (KW) 
HEAT RATE(BTU/MW)G 
HEflT RATE(BTU/MW)N 
GROSS (MBTU) 
NET (MBTU) 
COST/KWH 
G/KWH 
G/PS-H 

9 . 5 

1 2 . 8 9 9 
1 3 . 5 2 8 

1 2 2 . 5 4 5 
1 2 8 . 5 1 4 
5 0 , 0 5 6 1 

3 1 8 , 7 1 
2 3 2 , 1 9 

1 0 , 0 
1 2 . 8 8 2 
1 3 , 4 8 9 

1 2 8 . 8 2 3 
1 3 4 . 8 9 0 
SO. 0580 

3 1 8 . 2 9 
2 3 1 . 8 8 

1 0 . 5 
1 3 , 8 6 7 
1 3 , 4 5 8 

1 3 5 . 1 0 8 
1 4 1 . 3 0 4 
SO.0580 

3 1 7 . 9 2 
2 3 1 , 6 1 

1 1 . 0 
1 2 . 8 5 5 
1 3 , 4 3 3 

1 4 1 , 4 0 4 
1 4 7 . 7 6 8 
5 0 - 0 5 7 9 

3 1 7 . 6 1 
2 3 1 , 3 9 

1 1 . 5 
1 3 , 8 4 5 
1 3 , 4 1 7 

1 4 7 . 7 1 2 
1 5 4 . 2 9 1 
5 0 . 0 5 7 9 

3 1 7 , 3 6 
2 3 1 , 2 0 

1 2 , 0 
1 2 , 8 3 7 
1 3 , 4 0 7 

1 5 4 . 0 3 8 
1 6 0 . 8 8 5 
5 0 , 0 5 7 8 

3 1 7 . 1 6 
2 3 1 . 0 6 

1 2 . 5 
1 2 , 8 3 1 
1 3 , 4 0 5 

1 6 0 . 3 8 4 
1 6 7 . 5 5 0 
5 0 . 0 5 7 8 

3 1 7 . 0 1 
2 3 0 . 9 5 

1 3 . 0 
1 2 , 8 2 7 
1 3 , 4 1 0 

1 6 6 . 7 5 4 
1 7 4 . 3 2 9 
5 0 . 0 5 7 8 

3 1 6 . 9 3 
2 3 0 . 6 9 
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MAUI ELECTRIC CO., LTD, 
KAHULUI POWER PLANT 
HEAT RATE TEST DATA 

MAUI ELECTRIC COMPANY, INC. 

KPP UNIT NO. 3 
DATE; 02-09-04 

Gross Load [K3-4) ; 
Actual Test Load 

KWH 
KWH 

BOILER-TURBINE 
Ambient Air Temp -F. 
Gas Entering A.H, 'F. 
Gas Leaving A.H. "F. 
Air Entering A.H, "F. 
Air Leaving A,H. 'F. 
Circ. Water Inlet 'F. 
Circ. Water Outlet "F. 
Condenser Vacuum "Hg. 
Barometric Pressure "Hg. 
Excess 02 \ 
Feedwater Flow (XIOOOI Lb/Hr 
Steam Flow (XIOOO) Lb/Hr 
Throttle Stm. Press. PSIG 
Feedwater to Blr. 'F. 

GENERATOR 
Generator Integrator, Start 
Generator Integrator, Stop 
Generator Integrator, Di HWH 
Generator Voles V. 
Generator Amps A. 
Generator VARS MVAR 

AUX. TRANSFORMER 
Aux, KWH M t r . S t a r t (XI0 KWH 
Aux. KWH M t r . End (XlOO) KWH 
Aux, Load Indicator MW 
Aux. Volts V. 
Aux. Amps A. 

FUEL OIL 
F.O. Tocaliier-Start Lbs/Hr, 
Start Teat Time 
F.O. Totalizer-End Lbs/Hr. 
End Test Time 
Difference Lbs/Hr. 

EQUIPMENT STATUS 
Boiler Blowdown-Open % 
Supplying Stn Aux Stm Yes/No 
Circulating E>umps Number 

FUEL OIL ANALYSIS 
F.O. Tenp. a Heater *F 
F.O. Temp. ® Burner Declt *F 
Sulfur, wt. I 
API Gravity ® 50 *F. API 
Higher Heating Value BTU/Gal 

7 . 0 0 0 
8 . 5 0 0 

9 , 0 0 0 
9 , 5 0 0 

1 0 . 0 0 0 
1 0 , 4 0 0 

1 2 , 0 0 0 
1 1 . 5 0 0 

1 3 , 5 0 0 

94 
935 
335 
186 
390 

71 
8 9 . 4 
2 8 . 8 

2 9 . 9 9 
1 .44 

90 
91 
600 
324 

94 . 5 
555 
344 
I S l 
3 94 

7 3 . 0 
91 . 7 0 
2 6 . 7 0 
2 9 . 9 9 

1 . 3 2 
1 0 3 . 0 0 
1 0 4 . 0 0 

600 
337 

100 
570 
350 
182 
4 04 

7 4 . 0 
8 7 , 8 0 
2 8 . 9 0 
3 0 . 0 1 

1 , 1 5 
1 0 9 , 0 0 
1 1 2 , 0 0 

597 
343 

103 
590 
355 
152 
4 1 0 

7 5 . 0 
8 9 . 4 0 
2 8 , 7 0 
3 0 . 0 0 

0 . 9 7 
1 2 1 . 0 0 
123 . 0 0 

600 
350 

7 4 4 1 , 0 
74 4 9 . 5 

8 . 5 
1 1 , 2 0 0 

500 
5 . 2 

7 4 5 2 . 9 
7 4 6 2 . 4 

9 . 5 
1 1 , 2 0 0 

538 
5 , 0 

7 4 6 9 , 7 
7 4 8 0 . 1 

1 0 . 4 
1 1 , 2 0 0 

579 
5 . 1 

7 4 8 6 . 3 
7 4 9 7 . 8 

11 . 5 
1 1 , 2 0 0 

5 3 9 
5 . 4 

0 . 0 

1 5 3 . 8 
1 5 7 . 8 

0 . 4 0 

-
2 5 . 7 

1 5 9 . 3 
163 . 8 

0 . 4 5 

-
2 9 . 8 

1 6 7 . 2 
1 7 1 . 6 

0 . 4 6 

-
3 0 . 0 

174 . 5 
1 7 9 . 4 

0 , 4 9 

-
3 0 , 0 

0 , 0 0 

-

-
0642 

5 0 6 6 , 0 
0742 

6 , 0 5 6 . 0 

0 
0804 

6 9 0 3 . 0 
0904 

6 . 9 0 3 . 0 

0 
0 9 4 7 

7 3 8 8 . 0 
1047 

7 , 3 8 8 . 0 

0 
1121 

8 0 9 0 . 0 
1221 

8 , 0 9 0 , 0 

0 

0 , 0 0 

0 
Yes 

2 

0 
Yes 

2 

0 
Yes 

3 

0 
Yes 

3 

230 
232 

1 . 6 2 
1 1 . 5 

1 5 1 . 6 4 3 

2 3 1 
229 

228 
2 2 9 

226 
226 

TFtJTRn RY- Hnkn^na 

Kahului Power Plant 

Subject: Heat Rate Testing 
DATE; 02-09-04 
KPP UNIT NO. 3 

F.O. Ten5>. "F. 
F.O. Ten̂ j. [Corr.) 
F.O, Flow [Lbs/Hr.) 
Test Time (Hours) 
Specific Gravity @ F.O.Tenp 
F.O. Used [Gals.) 
PT RATIO 
KW [Gen.) 
KW [Aux.) 
BTU/gal (T^prox.) 
BTU/gal (Test Lab) 

HEAT RATE (APPROX.) 
HEAT RATE (APPROX.)N 
HEAT RATE [ACnUAL)-G 
HEAT RATE (ACTUAL)-N 

FUEL CORRECTION: 

8 . 5 
230 

0 . 9 4 0 9 5 
6 , 0 5 8 

1 

7 3 8 . 9 
1 

8 , 5 0 0 
4 00 

1 5 1 . 0 0 0 
1 5 1 . 6 4 3 

1 3 , 1 2 7 
1 3 , 7 7 5 
1 3 , 1 8 3 
1 3 , 834 

T E S T 
9 , 5 

231 
0 . 9 4 0 6 

5 , 9 0 3 
1 

8 4 0 . 6 
1 

9 , 500 
450 

1 5 1 , 0 0 0 
1 5 1 , 6 4 3 

1 3 , 3 6 1 
1 4 , 0 2 5 
1 3 , 4 1 8 
1 4 , 0 6 5 

L O A D S 
1 0 . 4 

2 2 8 
0 . 9 4 1 6 5 

7 , 3 6 8 
1 

8 9 9 . 7 
1 

1 0 , 4 0 0 
4 6 0 

1 5 1 , 0 0 0 
1 5 1 , 6 4 3 

1 3 , 0 6 2 
1 3 , 6 6 7 
1 3 , 118 
1 3 , 7 2 5 

- M W 
1 1 . 5 

2 2 6 
0 . 9 4 2 3 5 

8 . 0 9 0 
1 

9 6 5 . 1 
1 

1 1 . 5 0 0 
4 9 0 

1 5 1 , 0 0 0 
1 5 1 , 6 4 3 

1 2 . 9 3 5 
1 3 , 5 1 1 
1 2 . 9 9 0 
1 3 , 5 6 9 

0 . 0 
0 

1 . 0 2 1 4 5 

-
1 

0 . 0 
1 

0 
0 

1 5 1 , 0 0 0 
1 5 1 , 6 4 3 

#DIV/D! 
# D I V / 0 ! 
# D I V / 0 ! 
# D I V / 0 ! 
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CALCULATIONS FOR HEAT RATE CURVE 
b y : Rodney J u n g 

KPP UNIT NO. 3 
DATE: 0 2 - 0 9 - 0 4 

F u e l O i l T e s t e d : 0 2 - 1 1 - 0 4 
T e s t e d b y ; K . N a l t a m a t s u 

DATA: 
GENERATED (MW) 
HEAT RATE(BTO/MW)G 
HEAT RATE{BTU/MW)N 
NUMBER OF TESTS 
PRICE OF FUEL/BBL 
H . H . V . (BTU/GAL) 

5 2 8 , 
151 

9 . 5 
1 4 , 0 2 5 
1 3 . 4 1 8 

3 
3161 a c t . 
, 64 3 a c t . 

1 0 . 4 
1 3 , 6 6 7 
1 3 , 1 1 8 

1 1 . 5 
1 3 , 5 1 1 
1 2 , 9 9 0 

A. B, C CONSTANTS: 
GROSS A= 30,497.93 

B= 12,953.856) 
C= 128.4119 

NET A= 2 7 , 3 2 5 . 0 2 
B- ( 2 , 4 9 6 . 6 0 9 ) 
C- 1 0 8 , 7 0 6 4 

PREDICTED VALUES: 
GENERATED (MW) 
HEAT RATE(BTU/MWlG 
HEAT RATE(BTU/MWIN 
GROSS (MBTUl 
NET (MBTU) 
COST/KWH 
G/KWH 
G/PS-H 

4 .0 
2 0 , 7 3 7 
1 9 , 0 7 8 
8 2 . 9 4 8 
7 6 . 3 1 2 

5 0 . 0 9 2 2 
5 1 2 . 3 6 
3 7 3 . 2 7 

5 . 0 
1 8 , 9 3 9 
1 7 , 5 6 0 
9 4 , 6 9 5 
8 7 , 7 9 8 

5 0 . 0 8 4 2 
4 6 7 . 9 3 
3 4 0 , 9 0 

5 . 5 
1 8 , 1 3 6 
1 6 , 8 8 2 
9 9 . 7 4 9 
9 2 . 8 5 1 

S O . 0 8 0 6 
4 4 8 . 1 0 
3 2 5 . 4 5 

6 . 0 
1 7 , 3 9 8 
1 6 . 2 5 9 

1 0 4 . 3 6 6 
9 7 . 5 5 3 

5 0 . 0 7 7 3 
4 2 9 . 8 5 
3 1 3 . 1 6 

6 . 5 
1 6 . 7 2 3 
1 5 . 6 9 0 

1 0 8 . 7 0 1 
101 .984 
5 0 . 0 7 4 4 

4 1 3 . 1 9 
3 0 1 . 0 2 

7 . 0 
1 6 , 1 1 3 
1 5 , 1 7 5 

1 1 2 . 7 9 2 
1 0 6 . 2 2 8 
5 0 . 0 7 1 6 

3 9 8 . 1 1 
2 9 0 . 0 4 

7 . 5 
1 5 , 5 6 7 
1 4 , 7 1 5 

1 1 6 , 7 5 4 
1 1 0 . 3 6 4 
5 0 . 0 6 9 2 

3 8 4 . 6 3 
2 8 0 . 2 1 

8 . 0 
1 5 , 0 6 5 
1 4 , 3 0 9 

1 2 0 . 6 8 4 
1 1 4 . 4 7 5 
5 0 . 0 6 7 1 

3 7 2 . 7 2 
2 7 1 . 5 4 

6 . 5 
1 4 , 5 5 8 
1 3 , 9 5 6 

1 2 4 . 6 7 7 
1 1 8 . 6 4 2 
5 0 . 0 6 5 2 

3 6 2 . 4 1 
264 . 0 2 

9 . 0 
1 4 , 3 1 5 
1 3 , 5 5 1 

1 2 8 . 8 3 1 
12 2 . 9 4 7 
$ 0 , 0 6 3 6 

3 5 3 . 6 8 
2 5 7 . 6 5 

PREDICTED VALUES (CONT.) 
GENERATED (MW) 
HEAT RATE(BTU/MWlG 
HEAT RATE(BTU/MWIN 
GROSS (MBTUl 
NET (MBTU) 
COST/KWH 
G/KWH 
G/PS-H 

9 , 5 
1 4 , 0 2 5 
1 3 , 4 1 8 

1 3 3 . 2 4 2 
127 . 4 7 1 
5 0 . 0 6 2 4 

3 4 6 . 5 3 
2 5 2 . 4 5 

1 0 . 0 
1 3 , 8 0 1 
1 3 , 2 3 0 

1 3 8 . 0 0 6 
1 3 2 . 2 9 5 
SO.0614 

3 4 0 , 9 8 
2 4 8 , 4 1 

1 0 . 5 
1 3 , 6 4 0 
1 3 , 0 9 6 

1 4 3 . 2 1 8 
1 3 7 , 5 0 3 
S O . 0 6 0 6 

3 3 7 . 0 1 
2 4 5 . 5 2 

1 1 . 0 
1 3 . 5 4 3 
1 3 , 0 1 6 

1 4 6 . 9 7 7 
1 4 3 . 1 7 4 
5 0 . 0 6 0 2 

3 3 4 . 6 2 
2 4 3 . 7 8 

1 1 . 5 
1 3 , 5 1 1 
1 2 , 9 9 0 

1 5 5 . 3 7 7 
1 4 9 . 3 9 0 
5 0 . 0 6 0 1 

3 3 3 . 8 2 
2 4 3 , 2 0 

1 2 . 0 
1 3 , 5 4 3 
1 3 , 0 1 9 

1 5 2 . 5 1 6 
1 5 6 . 2 3 3 
5 0 . 0 6 0 2 

3 3 4 . 6 1 
2 4 3 . 7 7 

1 2 , 5 
1 3 , 6 3 9 
1 3 , 1 0 3 

1 7 0 . 4 8 9 
1 6 3 . 7 8 5 
5 0 . 0 6 0 6 

3 3 S . 9 9 
2 4 5 . 5 0 

1 3 . 0 
1 3 , 7 9 9 
1 3 , 2 4 0 

1 7 9 . 3 9 2 
1 7 2 . 1 2 6 
S O . 0 6 1 4 

3 4 0 . 9 5 
2 4 8 . 3 9 

X 
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MAUI ELECTRIC CO., LTD. 
KAHULUI POWER PLANT 
HEAT RATE TEST DATA 

KPP UNIT NO, 3 
DATE: 12-17-03 

Gross Load (K3-4) > 
Actual Test Load 

MAUI ELECTRIC COHPANY, INC. 

KWH 
KWH 

7,000 
8,000 

9,000 
9,000 

10,000 
10,000 

12,000 
11,000 

13,500 

)C3hului Power plant 

Subject: Heat Rate Testing 
DATE: 1 2 - 1 7 - 0 3 
KPP [JNIT NO. 3 

BOILER-TURBINE 
Ambient Air Temp *F. 
Gas Entering A.H, 'F. 
Gas Leaving A.H. 'F. 
Air Entering A.H. *F. 
Air Leaving A.H. -F. 
Circ. Water Inlet *F. 
Circ. Water Outlet "F. 
Condenser Vacuum "Hg. 
Barometric Pressure "Hg. 
Excess 02 % 
Feedwater Flow (XIOOO) Lb/Hr 
Steam Flaw (XIOOO) Lb/Hr 
Throttle Stm, Press. PsiG 
Feedwater to Blr, *F. 

GENERATOR 
Generator Integrator, Start 
Generator Integrator, stot 
Generator Integrator. Di MWH 
Generator Volts V. 
Generator Amps A. 
Generator VARS MVAR 

AUX. TRANSFORMER 
Aux. KWH Mtr, start (XIO KWH 
Aux. KWH Mtr, End (XlOO) KWH 
Aux. Load Indicator MW 
Aux. Volts V. 

Aux. Amps A. 

FUEL OIL 
F.O. Totalizer-Start Lbs/Hr. 
start Test Time 
F.O. Totalizer-End Lbs/Hr. 
End Test Time 
Difference Lbs/Hr. 

EQUIPMENT STATUS 
Boiler Blowdown-C3pen % 
Supplying Stn Aux Stm Yea/No 
Circulating Pumps Number 

FUEL OIL ANALYSIS 
F . O . Temp. 9 H e a t e r - F 
F . O . Temp. ® B u r n e r Deck ' F 
S u l f u r , Mt. I 
API G r a v i t y @ 60 - F . API 
H i g h e r H e a t i n g V a l u e BTU/Gal 

77 
5 05 
322 
203 
375 

73 
88 

2 8 . 4 
2 9 . 9 5 
0 . 9 0 

88 
87 
600 
323 

75 
520 
330 
192 
378 

7 3 , 0 
8 9 . 9 0 
2 8 . 3 0 
2 9 . 9 9 

0 . 8 5 
9 9 . 0 0 
9 6 . 0 0 

600 
330 

75 
530 
336 
187 
385 

7 2 , 0 
8 6 . 4 0 
2 8 . 4 0 
2 9 . 9 9 

0 . 9 4 
1 0 9 . 9 0 
1 0 8 . 0 0 

599 
338 

75 
550 
340 
175 
392 

7 3 . 0 
8 8 . 3 0 
2 8 . 3 0 
2 9 . 9 8 

0 . 8 1 
1 2 2 . 0 0 
1 2 0 , 0 0 

5 9 9 
345 

3 0 9 3 , 2 
3 1 0 1 . 2 

6 . 0 
1 1 , 1 0 0 

419 
3 . 1 

3 1 0 7 . 0 
3 1 1 6 . 1 

9 . 1 
1 1 , 1 0 0 

480 
3 . 2 

3 1 2 2 . 3 
3 1 3 2 . 3 

1 0 . 0 
1 1 , 2 0 0 

530 
4 . 0 

3 1 4 0 . 8 
3 1 5 1 . 9 

11 . 1 
1 1 . 2 0 0 

590 
4 . 2 

0 . 0 

3 9 9 2 . 5 
3 9 9 6 . 5 

0 . 4 0 

-
2 6 , 0 

3 9 9 9 , 2 
4 0 0 3 , 4 

0 . 4 2 

-
2 7 , 0 

4 0 0 6 . 2 
4 0 1 0 . S 

0 . 4 6 

-
2 9 . 5 

4 0 1 4 , 6 
4 0 1 9 , 3 

0 , 4 7 

-
3 0 , 0 

0 . 0 0 

-

-
0630 
5617 
0730 

5 , 6 1 7 

0 
0610 

6 3 5 3 , 0 0 
0910 

6 , 3 5 3 . 0 0 

0 
0 9 4 8 

6 9 2 0 . 5 0 
1048 

6 . 9 2 0 . 5 0 

0 
1 1 3 5 

7 5 0 5 . 5 0 
1 2 3 5 

7 . 5 0 5 . 5 0 

0 

0 . 0 0 

0 
No 
2 

0 
No 
2 

0 
No 
3 

0 
No 
3 

225 
225 

1 . 7 2 
1 5 . 0 

1 4 9 . 9 5 2 

229 
227 

226 
227 

227 
227 

TF,=;TF,n BY; M a r t i n fill Viion 

F . O . Temp. * F , 
F . O . T e n p . ( C o r r . ) 
F . O . F low ( L b s / H r . 1 
T e s t Time [ H o u r s ) 
S p e c i f i c G r a v i t y ® F . O . T e n ^ 
F . O . Used [ G a l s . ) 
PT RATIO 
KW ( G e n . ) 
KW ( A u x . ) 
B T U / g a l ( A p p r o x . ) 
B T U / g a l ( T e s t Lab) 

HEAT RATE (APPROX.) 
HEAT RATE (APPROX.)N 
HEAT RATE [ACTUAL)-G 
HEAT RATE (ACTUAL)-N 

FUEL CORRECTION: 

8 , 0 
225 

0 . 9 4 2 7 
5 , 6 1 7 

1 

6 8 4 . 0 
1 

6 , 0 0 0 
400 

1 5 1 . 0 0 0 
1 4 9 , 9 5 2 

1 2 , 9 1 0 
1 3 , 5 9 0 
1 2 , 8 2 1 
1 3 . 4 9 6 

T E S T 
9 . 0 

229 
0 . 9 4 1 3 

6 , 3 5 3 
1 

7 7 3 , 6 
1 

9 , 1 0 0 
4 2 0 

1 5 1 . 0 0 0 
1 4 9 , 9 5 2 

1 2 , 8 3 7 
1 3 , 4 5 8 
1 2 , 7 4 8 
1 3 , 3 5 5 

L 0 A D E 
1 0 . 0 

226 
0 . 9 4 2 3 5 

6 , 9 2 1 
1 

84 2 . 7 
1 

1 0 , 0 0 0 
4 6 0 

1 5 1 , 0 0 0 
1 4 9 , 9 5 2 

1 2 , 7 2 5 
1 3 , 3 3 9 
1 2 , 6 3 7 
1 3 , 2 4 6 

- M W 
11 , 0 

227 
0 . 9 4 2 

7 , 6 0 6 
1 

92 6 . 1 
1 

1 1 , 1 0 0 
4 7 0 

1 5 1 , 0 0 0 
1 4 9 , 9 5 2 

1 2 , 5 9 9 
1 3 , 1 5 6 
1 2 , 5 1 1 
1 3 , 0 6 5 

0 . 0 
0 

1 . 0 2 1 4 5 

-
1 

0 . 0 
1 

0 
0 

1 5 1 . 0 0 0 
1 4 9 , 9 5 2 

« D I V / 0 ) 
«DIV/Oi 
# D I V / 0 i 
# D I V / 0 1 
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CALCULATIONS FOR HEAT RATE CURVE 
b y : Rodney J u n g 

KPP UNIT NO. 3 
DATE; 1 2 - 1 7 - 0 3 

F u e l O i l T e s t e d : 1 2 - 2 2 - 0 3 
T e s t e d b y : K.Na)camatsu 

DATA: 
GENERATED (MW| 
HEAT RATE[BTU/MW1G 
HEAT RATE[BTU/MW1N 
NUMBER OF TESTS 
PRICE OF FUEL/BBL 
H . H . V . (BTU/(3ALI 

8.0 
12,621 
13,496 

4 
S29.6225 
149,952 

9.1 
12,746 
13,365 

act. 
act. 

10.0 
12,537 
13,246 

11.1 
12,511 
13,055 

A, B, C CONSTANTS: 
GROSS A= 12,576.78 

B= 125.378 
C- (11.9384) 

NET A- 13,578.91 
B= 81.709 
C= [11 .5276) 

PREDICTED VALUES: 
GENERATED (MW) 
HEAT RATE(BTU/MW)G 
HEAT RATE(BTU/MW)N 
GROSS (MBTU) 
NET (MBTU) 
COST/KWH 
G/KWH 
G/PS-H 

4.0 
12,891 
13,721 
51 .565 
54.885 

SO.0606 
318.51 
232.04 

5.0 
12.910 
13,699 
64.551 
68.496 

SO.0607 
318.98 
232.36 

5,5 
12,911 
13,680 
71.009 
75.238 

SO.0507 
318.99 
232.39 

6,0 
12,905 
13,654 
77.432 
81 .925 

SO.0607 
3i6.se 
232.29 

6.5 
12,694 
13,623 
83.810 
88.549 

SO.0506 
318.57 

232.09 

7.0 
12,876 
13,586 
90.135 
95.102 

50.0606 
316.14 
231 .78 

7.5 
12,853 
13,54 3 
95.398 

101.575 
50.0605 
317.57 

231.36 

8,0 
12,824 
13,495 

102.590 
107.959 
50,0603 
316.84 
230.83 

8.5 
12,788 
13,441 

108.702 
114 .245 
50.0602 
315.97 

230,19 

9.0 
12,747 
13,361 
114.725 
120.425 
50.0600 
314.95 
229.45 

PREDICTED VALUES (CONT.l 
GENERATED (MW) 
HEAT RATE(BTU/MW)G 
HEAT RATE(BTU/MW)N 
GROSS (MBTUl 
NET (MBTU) 
COST/KWH 
G/KWH 
G/PS-K 

9.5 
12,700 
13,315 

120.649 
126.490 
SO.0597 
313 .78 
228.60 

10.0 
12.647 

13.243 
126.457 
132.432 
SO.0595 
312.47 

227.64 

10.5 
12,588 
13,166 

132.169 
138.242 
SO.0592 
311.01 
226.58 

11.0 
12,522 
13,083 

137.746 
143.912 
50.0589 
309.40 
225.40 

11.5 
12,451 
12,994 

143.190 
149.431 
50.0566 
307.64 
224.12 

12.0 
12,374 

12,899 
148.490 
154 .793 
50.0582 
305.73 
222.74 

12.5 
12,291 
12,799 

153.639 
159.989 
50.0578 
303.68 
221 .24 

13 .0 
12,202 
12,693 

158.627 
165.003 
50.0574 
301,48 
219,64 
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MAUI ELECTRIC CO., LTD. 
KAHULUI POWER PLANT 
HEAT RATE TEST DATA 

MAUI ELECTRIC COMPANY, INC, 

KPP UNIT NO. 3 
DATE: 10-15-03 

Gross Load (K3-4 1 
Actual Test Load 

KWH 

KWH 

7 , 0 0 0 9 , 0 0 0 
9 , 0 0 0 

1 0 , 0 0 0 
1 0 , 0 0 0 

1 2 , 0 0 0 
1 1 , 0 0 0 

1 3 . 5 0 0 
1 2 , 1 0 0 

Kahului Power Plant 

Subject; Heat Rate Testing 

DATE: 10-15-03 
KPP UNIT NO. 3 

BOILER-TURBINE 
Ambient Air Tsmp 'F. 
Gas Entering A.H. *F. 
Gas Leaving A.H. *F. 
Air Entering A.H. -F. 
Air Leaving A.H. *F. 
Circ. Water Inlet 'F. 
Circ. Water Outlet *F. 
Condenser Vacuum "Hg, 
Barometric Pressure "Hg, 
Excess 02 % 
Feedwater Flow [XIOOO) Lb/Hr 
Steam Flow (XlOOOl Lb/Hr 
Throttle Stm. Press. PSIG 
Feedwater to Blr. *F. 

GENERATOR 
G e n e r a t o r I n t e g r a t o r . S t a r t 
G e n e r a t o r i n t e g r a t o r , s t o p 
G e n e r a t o r I n t e g r a t o r , Di MWH 
G e n e r a t o r V o l t s V. 
G e n e r a t o r A n p s A. 
G e n e r a t o r VARS MVAR 

105 
575 
353 
190 
4 1 8 

74 . 0 
8 S . 5 0 
2 8 . 5 0 
3 0 . 0 5 

0 . 9 0 
9 8 . 1 6 
9 7 . 8 6 

605 
333 

105 
580 
355 
171 
420 

7 4 . 0 
6 6 . 9 0 
2 8 . 4 0 
3 0 . 0 5 

0 . 9 9 
1 0 6 . 7 4 
1 0 7 . 2 3 

602 
340 

106 
512 
360 
150 
4 2 0 

74 , 0 
6 6 . 6 5 
2 8 . 2 0 
3 0 . 0 8 

0 . 9 5 
1 1 8 , 4 0 
1 1 9 . 4 0 

6 0 1 
348 

102 
640 
365 
137 
425 

74 . 0 
9 0 . 3 2 
2 8 . 0 0 
3 0 . 0 6 

0 . 9 
1 2 9 . 1 0 
1 3 1 . 5 4 

601 
355 

0 . 0 

4 5 9 2 . 7 
4 6 0 1 . 8 

9 . 1 
1 1 , 4 0 0 

500 
4 . 5 

4 6 0 9 . 2 
4 6 1 9 . 2 

1 0 . 0 
1 1 . 3 0 0 

595 
6 . 5 

4 6 2 7 . 4 
4 6 3 8 , 4 

11 ,0 
1 1 , 4 0 0 

6 7 0 
7 . 5 

4 5 4 7 . 3 
4 5 5 9 . 4 

1 2 . 1 
1 1 , 3 0 0 

680 
6 . 9 

F . O . T e n p . - F . 
F . O . T e n p . ( C o r r . l 
F . O . Flow ( L b s / H r . ) 
T e s t Time ( H o u r s ) 
S p e c i f i c G r a v i t y S F . O . T e n p 
F . O . Used ( G a l s . ) 
PT RATIO 
KH [Gen.) 
KW [Aux . ) 
B T U / g a l [ A p p r o x . ) 
B T U / g a l [ T e s t Lab) 

HEAT RATE (APPROX.1 
HEAT RATE (APPROX.IN 
HEAT RATE (ACTTUALl -G 
HEAT RATE [ACTUALl-N 

FUEL CORRECTION: 

0 . 0 
0 

1 . 0 2 1 4 5 

-
1 

0 . 0 
1 

0 

-
1 5 1 , 0 0 0 
14 9 , 9 2 9 

« D I V / 0 ! 
# D l V / 0 ! 
« D I V / 0 ! 
# D I V / 0 ! 

T E S T 
9 , 0 

225 
0 . 9 4 2 7 

6 , 4 04 
1 

7 7 9 . 9 
1 

9 , 1 0 0 
4 6 0 

1 5 1 , 0 0 0 
1 4 9 , 9 2 9 

1 2 , 9 4 1 
1 3 . 6 3 0 
1 2 . 8 4 9 
1 3 . 5 3 3 

L O A D S 
1 0 . 0 

2 2 3 
0 . 9 4 3 4 

7 , 0 0 1 
1 

8 5 2 . 6 
1 

1 0 , 0 0 0 
470 

1 5 1 , 0 0 0 
1 4 9 , 9 2 9 

1 2 , 8 7 4 
1 3 . 5 0 8 
1 2 , 7 8 2 
1 3 , 4 1 3 

- M W 
1 1 . 0 

223 
0 . 9 4 3 4 

7 , 7 4 2 
1 

9 4 2 . 8 
1 

1 1 . 0 0 0 
490 

1 5 1 , 0 0 0 
1 4 9 , 9 2 9 

1 2 , 9 4 2 
1 3 . 5 4 6 
1 2 , 8 5 0 
1 3 , 4 5 0 

1 2 . 1 
223 

0 . 9 4 34 
8 , 4 5 0 
1 

1 , 0 3 0 . 2 
1 

1 2 , 1 0 0 
500 

1 5 1 , 0 0 0 
1 4 9 , 9 2 9 

1 2 , 6 5 6 
1 3 , 4 1 0 
1 2 , 7 6 5 
1 3 , 3 1 5 

AUX. TRANSFORMER 
A u x . KWH M t r . S t a r t (XI0 KWH 
A u x . KWH M t r . End (XlOO) KWH 
Aiix. Load I n d i c a t o r MW 
A u x . V o l t s V. 
A u x . Amps A. 

0 . 0 0 

-

8 7 . 1 
9 1 . 7 
0 . 4 6 

-
2 8 . 0 

9 5 . 2 
9 9 . 9 
0 . 4 7 

-
2 9 . 0 

103 .5 
108 .4 

0 . 4 9 

-
3 1 . 0 

1 1 2 . 1 
1 1 7 . 1 

0 . 5 0 

-
3 1 . 5 

FUEL OIL 
F . O . T o t a l i z e r - S t a r t L b s / H r . 
S t a r t T e s t Time 
F . O , T o t a l i z e r - E n d L b s / H r . 
End T e s t Time 
D i f f e r e n c e L b s / H r . 

-

0 

0 
0500 

6404 . 2 5 
0700 

6 , 4 0 4 . 2 5 

0 
0745 

7 0 0 1 , 1 5 
0 6 4 5 

7 , 0 0 1 . 1 5 

0 
0930 

7 7 4 2 , 3 8 
1030 

7 , 7 4 2 . 3 8 

0 
1 1 1 5 

8 4 6 0 . 0 0 
1215 

8 , 4 5 0 . 0 0 

EQUIPHENT STATUS 

Boiler Blowdown-Open 
Supplying Stn Aux Stm 
Circulating Pumps 

Yes/No 
Number 

0 
Ko 
3 

0 
No 
3 

0 
No 
3 

0 
No 
3 

FUEL OIL ANALYSIS 

F.O. Temp, e Heater *F 
F.O. Tenp. 9 Burner Declc *F 
Sulfur, wt. % 
API Gravity ® SO "F. API 
Higher Heating Value BTU/Gal 

1 . 8 3 
1 4 , 5 

1 4 9 , 9 2 9 

225 
222 

223 
221 

2 2 3 
221 

TESTED BY; G . G r a f 
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CALCULATIONS FOR HEAT RATE CURVE 
by; Rodney jung 

KPP UNIT NO. 3 
DATE; 10-15-03 

Fuel Oil Tested; 10-29-03 

Tested by; K.Naltamatsu 

DATA: 
GENERATED (MW) 
HEAT RATE(BTU/MW)G 
HEAT RATE(BTU/MW)N 
NUMBER 01̂  TESTS 
PRICE OF FUEL/BBL 
H.H.V. [STU/GAL) 

531.2975 

149,929 

9.1 
12,849 
13,533 

act. 
act. 

10.0 
12.782 
13,413 

12.1 
12,765 
13,315 

A, B, C CONSTANTS; 
GROSS A= 15.519.28 

B= (493.153) 
C- 21.9443 

1 7 , 3 9 7 . 6 2 
( 6 8 9 , 5 3 2 1 
2 9 . 1 0 2 5 

PREDICTEIj VALUES: 
GENERATE^ (MW) 
HEAT RAT?; (BTU/MW) G 
HEAT RATS(BTU/MW)N 
GROSS (M6TU1 
NET (MBTU) 
COST/KWH 
G/KWH 
G/PS-H 

13,898 
15,105 
55.591 
SO.421 

SO.06 91 
343.38 
250.15 

13,602 
14,678 
58.011 
73.388 

50.0676 
336.07 
244 .84 

13,471 
14.486 
74.089 
79,671 

50.0670 
332,83 
242 .47 

6 . 0 
1 3 , 3 5 0 
1 4 , 3 0 6 
8 0 . 1 0 2 
6 5 . 8 4 9 

5 0 . 0 6 6 4 
3 2 9 , 6 5 
2 4 0 . 3 1 

6 . 5 
1 3 , 2 4 1 
1 4 , 1 4 5 
8 6 . 0 6 6 
91 . 9 4 4 

5 0 . 0 6 5 8 
3 2 7 . 1 5 
2 3 8 . 3 4 

7 . 0 
1 3 . 1 4 2 
1 3 , 9 9 7 
9 1 . 9 9 7 
9 7 . 9 7 9 

5 0 . 0 5 5 3 
3 2 4 . 7 2 
2 3 6 . 5 6 

7 . 5 
13 ,OSS 

8 . 0 
1 2 , 9 7 8 

8 . 5 
1 2 , 9 1 3 

9 . 0 
1 2 , 8 5 8 

1 3 , 8 G 3 1 3 , 7 4 4 1 3 , 6 3 9 1 3 , 5 4 9 
9 7 . 9 1 2 1 0 3 . 8 2 8 1 0 9 . 7 6 0 1 1 5 . 7 2 6 

1 0 3 . 9 7 4 1 0 9 . 9 5 1 1 1 5 . 9 3 4 1 2 1 . 9 4 2 
S O . 0 5 4 9 5 0 . 0 6 4 5 5 0 . 0 6 4 2 $ 0 . 0 6 3 9 

3 2 2 . 5 6 3 2 0 . 6 7 3 1 9 . 0 5 3 1 7 . 7 0 
2 3 4 . 9 9 2 3 3 . 6 1 232.43 2 3 1 . 4 5 

PREDICTED VALUES (CONT, 
GENERATEIJ (MW) 
HEAT RATS(BTU/MW)G 
HEAT RATS(BTU/MWlN 
GROSS (MSTU) 
NET (MBTIJ) 
COST/KWH 
G/KWH 
G/PS-H 

9.5 
12,815 
13,474 

121.741 
127,999 
50.0537 
315.52 
230.67 

10.0 
12,762 
13,413 

127.822 
134 .126 
50.0635 
315.82 
230.08 

10.5 
12,761 
13.365 

133,986 
140.344 
50.0634 
315,28 
229.69 

11 .0 
12,750 
13,334 

140.248 
146.675 
50.0634 
315,02 
229.50 

11 .5 
12,750 
13,317 

145.627 

153.144 
50.0534 
315.02 
229.50 

12.0 
12.761 
13.314 

153.137 
159.768 
$0.0634 
315.30 
229.71 

12.5 
12.764 
13,326 

159.796 
166.572 
$0.0635 
315.65 
230.11 

13.0 
12,817 
13,352 

166.619 
173.577 
50.0637 
316.67 
230.70 
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MAUI ELECTRIC C O . . LTD, 
KAHULUI POWER PLANT 
HEAT RATE TEST DATA 

MAUI ELECTRIC COMPANV, INC. 

KPP UNIT NO, 3 
DATE: O B - 2 0 - 0 3 

G r o s s L o a d ( K 3 - 4 ) 
A c t u a l T e s t L o a d 

KWH 

KWH 

BOILER-TURBINE 
A m b i e n t A i r Temp " F . 
G a s E n t e r i n g A . H . - F . 
G a s L e a v i n g A . H . * F . 
A i r E n t e r i n g A . H . - F . 
A i r L e a v i n g A . H . * F . 
C i r c . W a t e r I n l e t - F . 
C i r c . W a t e r O u t l e t ' F . 
C o n d e n s e r Vacuum "Hg. 
B a r o m e t r i c P r e s s u r e "Hg, 
E x c e s s 02 % 
F e e d w a t e r F l o w (XlOOOl L b / H r 
S t e a m F l o w (XIOOO) L b / H r 
T h r o t t l e S t m . P r e s s . PSIG 
F e e d w a t e r t o B l r . * F , 

GENERATOR 
G e n e r a t o r I n t e g r a t o r , S t a r t 
G e n e r a t o r I n t e g r a t o r , S t o p 
G e n e r a t o r I n t e g r a t o r , DilMWH 
G e n e r a t o r V o l t s V. 
G e n e r a t o r Amps A. 
G e n e r a t o r VARS MVAR 

7,000 9 , 0 0 0 
9 , 0 0 0 

1 0 , 0 0 0 
1 0 , 0 0 0 

1 2 , 0 0 0 
1 1 , 5 0 0 

1 3 , 5 0 0 
1 2 , 3 0 0 

97 
5 7 0 
3 5 3 
190 
4 1 5 

7 3 . 0 
8 4 . 9 0 
2 8 . 5 0 
3 0 . 1 0 

1 . 2 0 
95 
96 
6 0 5 
330 

108 
600 
355 
170 
419 

7 3 . 0 
8 6 . 5 0 
2 8 . 5 0 
3 0 . 2 0 

1 . 0 8 
107 
107 

603 
337 

110 
625 
375 
140 
425 

7 3 . 0 
aa .90 
2 6 . 2 0 
3 0 . 2 5 

0 , 6 0 
122 
124 

602 
350 

112 
6 4 9 
370 
140 
4 3 0 

7 3 . 0 
9 0 . 1 0 
2 6 . 1 0 
3 0 . 2 0 

0 . 6 
130 
133 

6 0 0 
355 

C O 

9 3 4 2 . 6 
9 3 5 1 . 7 

8 . 9 
1 1 . 3 0 0 

520 
5 . 5 

9 3 5 1 , 7 9 3 6 0 . 4 
9 3 7 1 , 7 

1 0 . 0 
1 1 , 3 0 0 

580 
6 , 0 

9 3 9 1 . 9 
1 1 . 5 

1 1 , 3 0 0 
550 

6 . 5 

9 4 0 0 , 9 
9 4 1 3 , 1 

1 2 , 2 
1 1 . 2 0 0 

6 7 0 
5 , 5 

K a h u l u i Power P l a n t 

S u b j e c t : H e a t R a t e T e s t i n g 
DATE: 0 8 - 2 0 - 0 3 
KPP UNIT NO. 3 

F . O . Temp. - F . 
F . O . Temp. [ C o r r . ) 
F . O . F low ( L b s / H r . ) 
T e s t T ime [ H o u r s ) 
S p e c i f i c G r a v i t y 9 F . O . T e m p 
F . O . U s e d ( G a l s . ) 
PT RATIO 
KW [ G e n , ) 
KW [ A u x , ) 
B T U / g a l ( A p p r o x . ) 
B T U / g a l ( T e s t Lab ) 

HEAT RATE (APPROX.) 
HEAT RATE (APPROX.)N 
HEAT RATE (ACTUAL)-G 
HEAT RATE (ACTUAL)-N 

FUEL CORRECTION: 

0 . 0 
0 

1 . 0 2 1 4 5 

-
1 

0 . 0 
1 

0 

-
1 5 1 , 0 0 0 
1 5 1 , 9 5 2 

« D I V / 0 ! 
# D I V / 0 J 
ODIV/O! 
« D I V / 0 ! 

T E S T 
9 . 0 

2 2 3 
0 . 9 4 3 4 

6 , 3 8 5 
1 

7 7 7 , 6 
1 

8 , 9 0 0 
4 5 0 

1 5 1 , 0 0 0 
1 5 1 , 9 5 2 

1 3 , 1 9 2 
1 3 , B 9 5 
1 3 , 2 7 5 
1 3 , 9 8 3 

L O A D S 
1 0 . 0 

2 2 3 
0 . 9 4 3 4 

7 , 1 4 1 
1 

8 6 9 . 6 
1 

1 0 , 0 0 0 
4 6 0 

1 5 1 , 0 0 0 
1 5 1 , 9 5 2 

1 3 , 1 3 1 
1 3 , 7 6 4 
1 3 , 2 1 4 
1 3 , 6 5 1 

- M W 
1 1 . 5 

2 2 3 
0 . 9 4 3 4 

8 , 2 0 4 
1 

9 9 9 . 0 
1 

1 1 , 5 0 0 
4 9 0 

151,ODO 
1 5 1 , 9 5 2 

1 3 . 1 1 8 
1 3 , 7 0 1 
1 3 . 2 0 0 
1 3 , 7 6 8 

1 2 . 3 
2 2 0 

0 . 9 4 4 4 5 
8 , 6 9 2 
1 

1 , 0 5 8 . 4 
1 

1 2 , 2 0 0 
500 

1 5 1 , 0 0 0 
1 5 1 , 9 5 2 

1 3 , 1 0 0 
1 3 , 6 6 0 
1 3 , 1 8 3 
1 3 , 7 4 6 

AUX. TRANSFORMER 
A u x . KWH M t r , S t a r t (X10(KWH 
A u x . KWH M t r , End [XlOOl KWH 
A u x . Load I n d i c a t o r MW 
A u x . V o l 16 V. 
A u x . Amps A. 

FUEL O I L 
F . O . T o t a l i z e r - S t a r t L b s / H r . 
S t a r t T e s t Time 
F . O . T o t a l i z e r - E n d L b s / H r . 
End T e s t Time 
D i f f e r e n c e L b s / H r . 

EQUIPMENT STATUS 
B o i l e r B l o w d o w n - O p e n % 
S u p p l y i n g S t n Aux Stm Yes/Mo 
C i r c u l a t i n g Pumps Number 

FUEL OIL ANALYSIS 
F . O , Temp, e H e a t e r ' F 
F . O . Temp. 9 B u m e r Declt *F 
S u l f u r , Wt . % 
API G r a v i t y © 60 * F . API 
H i g h e r H e a t i n g V a l u e BTU/Gal 

0 . 0 0 

-

3 5 4 2 . 3 
3 5 4 6 . 6 

0 . 4 5 

. 
2 9 . 0 

3 5 5 1 . 5 
3 5 5 6 . 1 

0 , 4 6 

-
2 9 , 0 

3 5 5 9 . 9 
3 5 6 4 . 6 

0 . 4 9 

-
3 0 . 0 

3 5 6 8 , 5 
3 5 7 3 , 5 

0 . 5 0 

-
3 1 , 0 

-

0 

6 7 2 8 9 6 0 0 
0644 

6 7 2 9 6 0 0 0 
0744 

6 , 3 8 5 

5 7 3 0 2 4 0 0 
0844 

6 7 3 1 0 4 0 0 
0944 

7 , 141 

6 7 3 1 5 2 0 0 
1030 

6 7 3 2 3 2 0 0 
1130 

6 , 2 0 4 

6 7 3 3 1 2 0 0 
1215 

6 7 3 3 9 2 0 0 
1315 

8 , 6 9 2 

0 
No 
3 

0 
No 
3 

0 
No 
3 

0 
No 
3 

1 . 6 7 
9 , 5 

1 5 1 , 9 5 2 

2 2 3 
222 

223 
222 

TESTED BY: 

2 2 3 
2 2 0 

220 
220 
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CALCULATIONS FOR HEAT RATE CURVE 
b y : R o d n e y J u n g 

KPP UNIT NO. 3 
DATE; 0 8 - 2 0 - 0 3 

F u e l O i l T e s t e d : 0 8 - 2 2 - 0 3 
T e s t e d b y ; K . N a k a m a t s u 

DATA: 
GENERATED [MW) 
HEAT RATE(BTU/MW)G 
HEAT RATE(BTU/MW)N 
NUMBER OF TESTS 
PRICE OF FUEL/BBL 
H . H . V . [BTU/GAL) 

8 . 9 
1 3 , 2 7 6 
1 3 , 9 8 3 

1 0 . 0 
1 3 , 2 1 4 
1 3 , 8 5 1 

1 1 . 5 
1 3 , 2 0 0 
1 3 , 7 8 8 

1 2 . 2 
1 3 , 1 8 3 
1 3 , 7 4 6 

5 2 7 . 5 7 2 3 a c t . 
1 5 1 , 9 5 2 a c t . 

A, B, 
GROSS 

PREDICTED VALUES: 
GENERATED [MW) 
HEAT RATE(BTU/MW)G 
HEAT RATE(BTU/MW)N 
GROSS (MBTU) 
NET [MBTU) 
COST/KWH 
G/KWH 
G / P S - H 

A= 
B= 
C= 

1 4 , 5 0 4 . 2 1 
( 2 2 0 . 8 0 3 ) 

9 . 2 5 94 

4 . 0 
1 3 , 7 6 9 
1 4 , 9 7 9 
5 5 . 0 7 7 
5 9 . 9 1 7 

$ 0 . 0 5 9 5 
3 4 0 . 2 0 
2 4 7 . 6 4 

5 . 0 
1 3 , 6 3 2 
1 4 , 7 1 0 
6 8 . 1 5 8 
7 3 , 5 5 0 

S O . 0 5 8 9 
3 3 6 - 6 0 
2 4 5 . 3 7 

NET A-
B= 
C= 

5 . 5 
1 3 , 5 7 0 
1 4 , 5 8 8 
7 4 . 6 3 4 
8 0 , 2 3 3 

S O . 0 5 6 5 
3 3 5 . 2 8 
244 . 2 5 

1 6 , 3 9 0 . 3 9 
( 4 1 9 . 4 5 5 ) 
1 6 . 6 7 3 9 

5 . 0 
1 3 , 5 1 3 
1 4 , 4 74 
8 1 . 0 7 6 
6 6 . 6 4 3 

$ 0 . 0 5 8 4 
3 3 3 . 8 7 
2 4 3 . 2 3 

6 . 5 
1 3 , 4 6 0 
1 4 , 3 6 8 
8 7 . 4 9 1 
9 3 . 3 9 5 

5 0 . 0 5 8 2 
3 3 2 . 5 7 
2 4 2 . 2 8 

7 . 0 
1 3 . 4 1 2 
1 4 . 2 7 1 
9 3 . 3 8 6 
9 9 . 8 9 6 

5 0 . 0 5 7 9 
3 3 1 , 3 8 
2 4 1 . 4 2 

7 . 5 
1 3 , 3 6 9 
1 4 . 1 6 2 

1 0 0 . 2 6 8 
1 0 6 . 3 6 8 
5 0 . 0 5 7 8 

3 3 0 , 3 1 
2 4 0 , 6 4 

B.O 
1 3 . 3 3 0 
1 4 . 1 0 2 

1 0 6 . 6 4 3 
1 1 2 . 8 1 5 
S O . 0 5 7 6 

3 2 9 . 3 6 
2 3 9 . 9 5 

8 , 5 
1 3 , 2 9 6 
1 4 , 0 3 0 

1 1 3 . 0 1 9 
1 1 9 . 2 5 2 
$ 0 . 0 5 7 4 

3 2 6 . 5 2 
2 3 9 . 3 3 

9 . 0 
1 3 . 2 6 7 
1 3 . 9 6 6 

1 1 9 . 4 0 3 
1 2 5 , 6 9 3 
S O . 0 5 7 3 

3 2 7 . 7 9 
2 3 8 . 8 1 

PREDICTED VALUES (CONT. ) : 
GENERATED [MW) 
HEAT RATE(BTU/MW)G 
HEAT RATE(BTU/MW)N 
GROSS (MBTU) 
NET [MBTU) 
COST/KWH 
G/KWH 
G / P S - H 

9 . 5 
1 3 , 2 4 2 
1 3 , 9 1 0 

1 2 5 - B O l 
1 3 2 . 1 4 9 
5 0 . 0 5 7 2 

3 2 7 . 1 8 
2 3 6 . 3 6 

1 0 . 0 
1 3 . 2 2 2 
1 3 . 8 6 3 

1 3 2 , 2 2 1 
1 3 8 . 6 3 2 
$ 0 . 0 5 7 1 

3 2 6 . 6 8 
2 3 8 . 0 0 

1 0 . 5 
1 3 , 2 0 7 
1 3 . 8 2 4 

138 . 6 7 0 
1 4 5 . 1 5 6 
S O . 0 5 7 1 

3 2 6 , 3 0 
2 3 7 . 7 2 

1 1 . 0 
1 3 , 1 9 6 
1 3 , 7 9 4 

1 4 5 . 1 5 3 
1 5 1 . 7 3 3 
S O . 0 5 7 0 

3 2 6 . 0 3 
23 7 . 5 2 

1 1 . 5 
1 3 , 1 9 0 
1 3 , 7 7 2 

1 5 1 . 6 8 0 
1 5 8 . 3 7 5 
S O . 0 5 7 0 

3 2 5 . 8 8 
2 3 7 . 4 1 

1 2 . 0 
1 3 , 1 6 6 
1 3 , 7 5 6 

1 5 6 . 2 5 5 
1 5 5 . 0 9 5 
5 0 . 0 5 7 0 

3 2 5 . 6 4 
2 3 7 . 3 8 

1 2 . 5 
1 3 , 1 9 1 
1 3 , 7 5 2 

1 6 4 . 8 8 7 
1 7 1 . 9 0 6 
5 0 . 0 5 7 0 

3 2 5 , 9 1 
2 3 7 , 4 4 

1 3 . 0 
1 3 . 1 9 9 
1 3 . 7 5 5 

1 7 1 . 5 8 2 
1 7 8 . 8 1 9 
$ 0 . 0 5 7 0 

3 2 6 , 1 0 
2 3 7 . 5 7 
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MAUI ELECTRIC CO., LTD. 
KAHULUI POWER PLANT 
HEAT RATE TEST DATA 

MAUI ELECTTRIC COMPANY, INC. 

KPP UNIT NO, 3 
DATE: 05-30-03 

Gross Load (K3-4) — > 
Actual Test Load 

KWH 
KWH 

7,000 
8. 000 

9,000 
9,000 

10,000 
10,700 

12,000 

11,400 

13,500 
12,500 

Kahului Power Plant 

Subj ect: Heat Rate Testing 
DATE: 05-30-03 
KPP UNIT NO. 3 

BOILER-TURBINE 
Ambient Air Temp -F. 
Gas Entering A.H. -F. 
Gas Leaving A.H. -F. 
Air Entering A.H. 'F. 
Air Leaving A.H. -F. 
Circ, Water Inlet -F. 
Circ. Water Outlet 'F. 
Condenser vacuum Hg. 
Barometric Pressure Hg. 
Excess 02 % 
Feedwater Flow (XIOOO) Lb/Hr 
Steam Flow (XIOOO) Lb/Hr 
Throttle Stm. Press. PSIG 
Feedwater to Blr, 'F. 

GENERATOR 
Generator Integrator, Start 
Generator Integrator, Stop 
Generator Integrator, Di MWH 
Generator Volts v. 
Generator Amps A. 
Generator VARS MVAR 

106 
540 
300 
112 

410 

73.0 
63.00 
26.60 

30.15 
1.10 

66 
82 

600 
320 

110 
560 
311 

115 
410 

73.0 

85.00 
28.70 
30,15 

1.00 
96 
92 

600 

325 

112 

595 

325 
115 
425 

74 .0 

87.00 
26.50 

30.15 
1.00 
116 

110 
600 
340 

112 
520 
335 

115 
440 

74 .0 

88.00 
28.40 
30.13 

O.BO 
125 

119 
600 
345 

112 

540 
347 
114 

450 

74 .0 
90.00 
28.20 
30.12 

0.8 
137 

600 
350 

7003.3 
7011.3 

8,0 

11,400 
420 

4,0 

7016.4 

7025.4 
9.0 

11,400 
520 

5.5 

7032,2 
7042,9 

10.7 

11,400 

580 

6.0 

7 04 9.4 

7060,6 
11.4 

11,500 
660 

7.0 

7065.9 
7078.4 

12.5 
11,400 

680 
6.0 

F.O. Temp. -F. 
F.O, Temp. (Corr,1 
F.O. Flow (Lbs/Hr.) 
Test Time (Hours) 
Specific Gravity ® F.O.Temp 
F.O. Used (Gals.) 
PT RATIO 
KW (Gen.) 
KW (Aux.) 
BTU/gal (Approx.I 
BTU/gal (Test Lab) 

HEAT RATE (APPROX.) 
HEJ\T RATE (APPROX. )N 
HEAT RATE (ACTUAL)-G 
HEAT RATE (ACTUAL)-N 

FUEL CORRECTION: 

B.O 

220 
0.94445 

5,484 
1 

667.B 

1 
8,000 

440 
151,000 
149,095 

12,605 
13,333 

12,446 
13,170 

T E S T 

9.0 
220 

0.94445 

6,156 
1 

749.6 
1 

9,000 

440 
151,000 
149,095 

12,577 

13.224 

12,419 
13,057 

L O A D S - M W 
10.7 11.4 

220 
0.94445 

7,236 
1 

8B1.4 

1 
10,700 

470 
151,000 
149,095 

12,436 
13,010 

12,281 
12,845 

219 
0.9446 

7,75B 
1 

944 .7 

1 
11,400 

490 
151,000 
149,095 

12,513 
13,074 

12,355 
12,910 

12.5 
218 

0.94515 
8,502 

1 

1,035.3 
1 

12,500 

500 
151,000 
149,095 

12,506 
13,027 

12,348 
12,663 

AUX . TRANSFORMER 
Aux. KWH Mtr. Start (XIO KWH 
Aux. KWH Mtr. End (XlOOl KWH 
Aux. Load Indicator MW 
Aux. Volts v. 
Aux. Amps A. 

3952.6 
3957.2 

0.44 

-
27.9 

3959,8 

3964.2 
0.44 

-
26.1 

3967.4 

3972.1 
0.47 

-
29.5 

3974.9 

3979.8 
0.49 

-
30.0 

3981.9 

3986.9 
0.50 

-
30.2 

FUEL OIL 
F.O. Totalizer-Start Lbs/Hr. 
Start Test Time 
F.O. Totalizer-End Lbs/Hr. 
End Test Time 
Difference Lbs/Hr. 

EQUIPMENT STATUS 
Boiler Blowdown-Open * 
Supplying Stn Aux Stm Yes/No 
Circulating Pumps Number 

FUEL OIL ANALYSIS 
F.O. Temp. ® Heater *F 
F.O. Temp. ® Burner Deck*F 
Sulfur, Wt. % 
API Gravity ® 60 -F. API 
Higher Heating Value BTU/Gal 

-
0640 
5484 

0740 
5.484 

-
0815 
6156 
0915 

6,156 

-
09B5 
7238 

1055 
7,238 

-
1130 

7758 
1230 

7,758 

-
1255 
8502 

1355 
8,502 

0 

Yes 
3 

0 

Yes 
3 

0 

Yes 
3 

0 

Yes 
3 

0 

Yes 
3 

220 
223 

1.65 

13.2 
149,095 

220 
224 

220 
224 

219 
222 

TECTFn RY- paymnnil 

218 
221 
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CALCULATIONS FOR HEAT RATE CURVE 
by: Rodney Jung 

KPP UNIT NO. 3 
DATE: 0 5 - 3 0 - 0 3 

F u e l O i l T e s t e d : 0 6 - 0 3 - 0 3 
T e s t e d b y : K . N a l t a m a t s u 

DATA: 
GENERATED (MW) 
HEAT RATE(BTU/MW)G 
HEAT RATE(BTU/MWIN 
NUMBER OF TESTS 
PRICE OF FUEL/BBL 
H . H . V . (BTU/GAL) 

3 . 0 9 . 0 
1 2 , 4 4 6 1 2 , 4 1 9 
1 3 , 1 7 0 1 3 , 0 5 7 

5 
$ 2 9 . 6 8 9 5 a c t . 

1 4 9 , 0 9 5 a c t . 

1 0 . 7 
1 2 , 2 3 1 
1 2 , 8 4 5 

1 1 . 4 1 2 . 5 
1 2 , 3 5 5 1 2 , 3 4 6 
1 2 , 9 1 0 1 2 , 8 6 3 

A, B, C CONSTANTS: 
GROSS 

PREDICTED VALUES: 
GENERATED (MW) 
HEAT RATE(BTU/MW)G 

HEAT RATE[BTU/MW)N 

GROSS (MBTU) 
NET (MBTUl 
COST/KWH 
G/KWH 

G/PS-H 

A-

Bi= 

C = 

14,038.29 
(308.146) 
13.3495 

4,0 
13.027 

14.159 
52.109 

56.635 
SO.0622 
321.B7 

234.49 

5.0 
12,644 

13,651 
64.219 
69.254 

50.0613 
317.34 

231.19 

NET A = 
B-
C = 

5.5 
12,762 
13,713 

70.193 
75,419 

SO.0609 
315.33 
229.72 

15,806.93 
[495.427) 
20.6438 

6.0 
12,688 

13,585 
76.126 
61.506 

SO.0606 
313.49 
228.36 

6.5 
12,520 
13,467 

82.033 
87.537 

$0.0602 
311.62 
227.17 

7.0 
12,560 
13,360 
87.919 

93.522 

$0.0600 
310.32 
226.06 

7.5 
12.506 
13,264 
93.797 

99.478 
SO.0597 

309-00 
225.11 

B.O 

12,459 
13,176 
99.676 

105.420 

SO.0595 
307.84 
224.27 

8.5 
12,420 

13,102 
105.567 

111.365 
SO.0593 
306.B6 

223.55 

9.0 
12,367 

13,036 
111.461 
117.323 

50.0591 

306.05 
222.95 

PREDICTED VALUES ( C O N T . ) : 
GENERATED [MW) 
HEAT RATE(BTU/MW)G 
HEAT RATE(BTU/MW)N 

GROSS (MBTU) 
NET (MBTU) 

COST/KWH 
G/KWH 
G/PS-H 

9.5 
12,361 
12,982 

117.428 
123.325 
SO.0590 

305.40 
222.49 

10.0 
12,342 
12,937 

123.413 
129.370 

SO.0539 
304.93 
222.15 

10.5 
12,330 

12,903 
129,461 

135.481 
SO.0569 
304.63 

221.93 

11.0 
12,324 
12,679 

135.569 

141.673 
SO.0588 
304.51 
221.84 

11.5 
12,325 

12,666 
141.751 
147.960 

$0.0588 
304,55 
221.87 

12.0 
12,335 

12,863 
148.018 
154.360 

50.0589 
304.76 
222.03 

12.5 
12,350 
12,871 

154.380 
160.687 

SO.0590 
305.15 
222.31 

13.0 

12,373 

12,389 
160.848 
167.557 

SO.0591 
305.70 
222.71 
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MAUI ELECTRIC CO., LTD. 
KAHULUI POWER PLANT 
HEAT RATE TEST DATA 

MAUI ELECTRIC COMPANY, INC. 

KPP UNIT NO. 3 

DATE: 01-16-03 

G r o s s Load ( K 3 - 4 ) 
A c t u a l T e s t L o a d 

KWH 
KWH 

7,000 
7,900 

9,000 1 10.000 
8,900 1 10,000 

12,000 
11,000 

13,500 
12,000 

Kahului Power Plant 

Subject: Heat Rate Testing 
DATE: 01-16-03 
KPP UNIT NO. 3 

BOILER-TURBINE 
Ambient Air Temp 'F. 

Gas Entering A.H. -F. 
Gas Leaving A.H, *F. 

Air Entering A.H. -F, 
Air Leaving A.H. 'F. 

Circ. Water Inlet *F, 
Circ, Water Outlet "F, 
Condenser Vacuum Hg. 

Barometric Pressure Hg. 
Excess 02 I 
Feedwater Flow (XIOOO) Lb/Hr 
Steam Flow (xiOOO) Lb/Hr 

Throttle stm. Press. PSiG 

Feedwater to Blr. 'F, 

GENERATOR 

Generator Integrator, Start 
Generator Integrator, Stop 

Generator Integrator, DiMWH 
Generator volts v. 

Generator Amps A. 
Generator VARS MVAR 

AUX, TRANSFORMER 
Aux. KWH Mtr. Start [XIO KWH 
Aux. KWH Mtr. End [XlOO) KWH 

Aux. Load Indicator MW 
Aux. Volts v. 
Aux. Amps A. 

FOEL OIL 

F . O . T o t a l i z e r - S t a r t L b s / H r . 
S t a r t T e s t T ime 
F . O . T o t a l i z e r - E n d L b s / H r . 
End T e s t T ime 
Di E E e r e n c e L b s / H r . 

EQUIPMENT STATUS 
B o i l e r B l o w d o w n - O p e n * 
S u p p l y i n g S t n Aux S t m Y e s / N o 
C i r c u l a t i n g Pumps Number 

FUEL OIL ANALYSIS 
F . O , Temp. @ H e a t e r *F 
F , 0 , Temp. ® B u r n e r D e c J c ' F 
S u l f u r , W t . % 
API G r a v i t y ® 60 ' F . API 
H i g h e r H e a t i n g V a l u e BTU/Ga l 

98 

525 
338 
142 

390 
72.0 

63.00 
28,50 
30,05 

0.90 
87 
84 

600 
317 

102 
550 

343 
142 

390 
72.0 

84.00 
28.40 
30.09 

0.90 
97 

94 

500 
324 

108 
570 

355 
138 
400 

72.0 
86.00 

28.30 
30.10 

o.aa 
108 
106 

600 
333 

111 
600 
361 

136 
415 

72.0 
86.00 
2B,20 

30,06 
0.86 

119 
117 

600 

341 

113 

620 
365 

136 
420 

72.0 
89.00 
23.00 
30.05 

0.7 

130 

128 
600 
346 

1521.2 

1529.1 
7.9 

11,400 
440 

4.8 

1534.1 

1543.0 
6.9 

11.400 
520 

5.6 

1547.9 
1557.9 

10.0 
11,400 

560 

5.1 

1563.3 
1574.3 

11.0 
11.400 

650 

7.0 

1579.2 

1591.2 
12.0 

11,400 
660 

7.0 

8585.3 
3589.7 

0.44 

-
28.1 

6592,3 
8596,7 

0.44 

-
26.2 

8599.0 

8603.5 
0.45 

-
28.6 

8605.9 
6610.5 

0.47 

. 
30.0 

8612.6 
6617.5 

0.49 

-
30.1 

-
0645 
5601 

0745 
5,601 

-
0320 
6257 

0920 
6,257 

-
0950 
6972 

1050 
6.972 

-
1120 
7640 

1220 
7,640 

-
1245 
6310 

1345 
8,310 

0 
Yes 

3 

0 

Yes 
3 

0 

Yes 
3 

0 

Yes 
3 

0 
Yes 

3 

220 
230 

1.60 

13.5 
150,143 

222 

230 

222 

226 
221 

225 

TF.ciTF.n RY: RavmonH 

220 
224 

V Ro«<j 

F . O . Temp. ' F , 
F . O . Temp. ( C o r r . ) 
F . O . F low ( L b s / H r . ) 
T e s t Time ( H o u r s ) 
S p e c i f i c G r a v i t y @ F . O . T e m p 
F . O , U s e d ( G a l s . ) 
PT RATIO 
KW ( G e n . ) 
KW ( A u x . ) 
BTU/gal (Approx.) 

BTU/gal (Test Lab) 

HEAT RATE (APPROX.) 
HEAT RATE (APPROX.)N 
HEAT RATE (ACTUAL)-G 
HEAT RATE (ACTUALl-N 

FUEL CORRECTION: 

7.9 

220 
0.94445 

5,601 

1 

682.1 

1 
7,900 

440 

151,000 
150,143 

13,03? 

13,306 
12,963 

13,727 

T E S T 
8.9 

222 

0.94375 
6,257 
1 

761.9 

1 
8,900 

440 

151,000 
150,143 

12,927 
13,600 

12,654 
13,522 

L O A D S 

10.0 
222 

0.94375 
5,972 
1 

34 9.0 
1 

10,000 
450 

151,000 
150,143 

12,820 
13,424 
12,747 

13,348 

- M W 

11.0 
221 

0.9441 

7,640 
1 

930.3 
1 

11,000 

4 70 
151.000 
150,143 

12,771 
13,341 

12,599 
13,265 

12.0 

220 
0.94445 

8,310 

1 

1,011.9 
1 

12,000 

4 90 
151.000 
150,143 

12,733 
13,276 
12,561 

13,200 
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CALCULATIONS FOR HEAT RATE CURVE 
by: Rodney Jung 

KPP UNIT NO. 3 Fuel Oil Tested; 01-20-03 
DATE; 01-16-03 Tested by; K.Nakamatsu 

GENERATED (MW) 
HEAT RATE(BTU/MW)G 
HEAT RATE(BTU/MW)N 

NUMBER OF TESTS 
PRICE OF FUEL/BBL 
H.H.V. (BTU/GAL) 

A. B, C CONSTANTS; 
GROSS 

PREDICTED VALUES: 

GENERATED (MW) 
HEAT RATE{BTU/MW)G 

HEAT RATE(BTU/MW)N 

GROSS (MBTU) 
NET (MBTU) 
COST/KWH 

G/KWH 
G/PS-H 

A= 
B= 

C 

7. 9 

12,963 
13.727 

5 
S2B.8536 
150,143 

14,805.94 
(336.1731 
13.2935 

4 .0 

13,666 
14,990 
54.664 

59.961 

SO,0626 
337.65 
245.99 

8,9 
12,854 

13,522 

act. 
act. 

5.0 
13,447 

14.595 
67.237 

72.973 

SO.0616 
332.25 
242.05 

10.0 
13,747 

13,348 

NET A= 
B= 
C 

5.5 

13,348 
14,415 

73.415 
79.285 

SO.0611 
339.80 
240.27 

11.0 

12,699 
13.265 

17,054.52 
(617.016) 
24.6097 

6,0 
13,255 

14,246 
79.533 

85.490 
SO.0607 
327 , 51 

238,60 

12.0 
12,561 
13,200 

6.5 

13,169 
14,094 
65,602 

91,609 
SO.0603 

325.38 
237.05 

7.0 

13,090 
13,951 
91.531 

97.659 
50.0599 
323.42 
235.62 

7.5 
13,017 

13,821 
97.631 

103.659 
SO.0595 
321,53 

234,31 

B.O 
12,951 

13,703 
103.611 
109.627 

50.0593 
319.99 
233.12 

8.5 
12,692 

13,598 
109.581 
115.582 

$0.0590 
318.53 

232.05 

9.0 
12.839 

13,505 
115.552 
121.543 

50.0588 
317.22 
231.10 

PREDICTED VALUES (CONT.) 
GENERATED (MWI 

HEAT RATE(BTU/MW)G 
HEAT RATE(BTU/MWlN 
GROSS (MBTU) 

NET (MBTU) 
COST/KWH 
G/KWH 

G/PS-H 

9.5 
12,793 

13,424 
121 .534 
127.527 

SO.0586 
316.06 
230.27 

10.0 
12,754 

13,355 
127.536 

133.553 
50.0564 
315.11 

229,56 

10.5 
12.721 

13.299 
133.568 
139.640 

SO.0582 
314.30 
228.97 

11,0 
12,695 

13.255 
139.640 
145.806 

$0.0581 
313.65 
226,50 

11.5 
12,575 

13,223 
145.763 
152.070 

$0.0580 
313.17 

228.15 

12.0 
12,662 
13,204 

151.946 
158.450 

$0.0580 
312.85 
227.92 

12.5 
12,656 
13,197 

158.199 
164.964 

$0.0579 
312,70 
227,61 

13,0 
12,656 
13.202 

164.532 
171.631 

SO.0579 
312.71 

227.61 
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MAUI ELECTRIC CO., LTD. 
KAHULUI POWER PLANT 
HEAT RATE TEST DATA 

MAUI ELECTRIC COMPANY, INC. 

KPP UNIT NO. 3 
DATE: 12-16-02 

Gross Load (K3-4) > 
Actual Test Load 

KWH 
KWH 

7.000 

8,000 

9,000 

9,000 

10.000 
10.000 

12,000 
11,000 

13.500 
12.000 

Kahului Power Plant 

Subject: Heat Rate Testing 

DATE: 12-16-02 
KPP UNIT NO. 3 

BOILER-TURBINE 
Ambient Air Temp 'F. 
Gas Entering A.H. -F. 
Gas Leaving A.H. "F. 
Air Entering A.H. *F. 
Air Leaving A.H. -F. 
Circ, Water Inlet • ¥ . 
Circ. Water Outlet 'F. 
Condenser Vacuum Hg. 
Barometric Pressure Hg. 
Excess 02 % 
Feedwater Flow (XIOOO) Lb/Hr 
Steam Flow (XlOOO) Lb/Hr 
Throttle Stm. Press. PSIG 
Feedwater to Blr. *F. 

GENERATOR 
Generator integrator. Start 
Generator Integrator, Stop 
Generator integrator, DiMWH 
Generator Volts V. 
Generator Amps A. 
Generator VARS MVAR 

77 

535 

335 
144 
390 

71.0 
89.00 

28.40 
30.21 

1.40 
66.00 
65.00 

606 
316 

79 
555 

348 
147 

395 

71.0 
91.00 

28.30 
30.23 
1.20 

97.00 
98.00 

604 
327 

80 
575 
357 

148 
410 

71.0 
66.00 
23.60 

30.24 
1.10 

105,00 

107,00 
602 

335 

80 
600 
366 
147 

420 
71.0 

68.00 
28.40 
30.21 

1.00 
116.00 

118.00 
501 
343 

80 
64 2 

375 
14 6 

430 
71.0 

69.00 
23.20 
30.16 

0.6 
126,00 
129.00 

600 
350 

3097.7 

3105.5 
7.8 

11,400 
460 

5.2 

3109.3 
3118,4 

9,1 
11,400 

54 0 

6.1 

3126.4 

3136,4 

10.0 
11,400 

510 
7.3 

3140.2 

3151.2 

11.0 
11,400 

655 

7.3 

3155.9 
3167.9 

12 .0 

11,400 
670 

6.2 

F.O. Temp. *F. 
F.O. Temp. (Corr.l 
F.O, Flow (Lbs/Hr.1 
Test Time (Hoursi 
Specific Gravity ® F.O.Temp 
F.O. Used (Gals.) 
PT RATIO 
KW (Gen.) 
KW (Aux.) 
BTU/gal (Approx.) 
BTU/gal (Test Labi 

HEAT RATE (APPROX.1 
HEAT RATE (APPROX.)N 
HEAT RATE (ACTUAL)-G 
HEAT RATE (ACTUAL)-N 

FUEL CORRECTION: 

B.O 
222 

0.94375 
5,454 
1 

667.8 
1 

7.800 

400 
151,000 
149,595 

12. 928 
13.627 
12,803 

13,500 

T E S T 
9.0 

224 

0.94305 
6, 212 

1 

756.5 
1 

9.100 

460 
151,000 
149,595 

12,552 
13,220 

12,435 
13.097 

L O A D S 
10.0 

221 
0.9441 
6,923 

1 

843.6 
1 

10,000 

480 
151,000 
149,595 

12,739 

13,331 
12,521 
13,257 

- M W 
11.0 

222 

0.94375 
7.624 
1 

928.4 
1 

11,000 

4 90 
151,000 
149,595 

12,744 
13.339 

12,626 
13,214 

12.0 
220 

0.94445 
3,300 
1 

1,010.7 

1 
12,000 

510 

151,000 
149,595 

12,718 
13,283 

12,600 
13,159 

AUX. TRANSFORMER 
Aux. KWH Mtr, Start (XIO KWH 
Aux, KWH Mtr, End (XlOO) KWH 
Aux. Load Indicator MW 
Aux. Volts V, 
Aux. Amps A. 

4936.7 
4992.7 

0.40 

-
26.0 

4994.6 
4999.2 

0.46 

-
30.0 

5003.1 
5007,9 

0.43 

-
30.0 

5009.5 
5014.4 

0,49 

-
31.0 

5016.4 

5021.5 
0.51 

-

FUEL OIL 
F.O. Totalizer-Start Lbs/Hr. 
Start Test Time 
F.O, Totalizer-End Lbs/Hr. 
End Test Time 
Di fference Lbs/Hr. 

EQUIPMENT STATUS 
Boiler Blowdown-Open % 
Supplying Stn Aux Stm Yes/No 
Circulating Pumps Number 

FUEL OIL ANALYSIS 
F.O. Temp. © Heater *F 
F.O. Temp, e Burner Declt *F 
Sulfur. WC. % 
API Gravity @ 60 "F. API 
Higher Heating Value BTU/Gal 

-

5,434 

5,484 

-

6,212 

6,212 

-

6,928 

6,928 

-

7,624 

7, 624 

-

8300 

3, 300 

0 

Yes 
2 

0 
Yes 

2 

0 
Yes 

3 

0 
Yes 

3 

0 
Yes 
3 

222 
227 

1.46 

14.8 
149,595 

224 
227 

221 
225 

TESTED BY: 

222 

226 
220 
225 
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CALCULATIONS FOR HEAT RATE CURVE 

by: Rodney Jung 

KPP UNIT NO. 3 
DATE: 12-16-02 

Fuel O i l T e s t e d : 12-19-02 
Tested by; K.Naltamatsu 

DATA: 
GENERATED (MW) 
HEAT RATE(BTU/MW)G 
HEAT RATE(BTU/MW)N 
NUMBER OF TESTS 
PRICE OF FUEL/BBL 
H.H.V. [BTU/GAL) 

7.8 
12,606 
13,500 

9.1 
12.435 
13.097 

10.0 
12,621 
13,257 

11.0 
12,626 
13,214 

12.0 
12,500 

13,159 

S31.5767 act. 

149,595 act. 

A, B, C CONSTANTS: 

GROSS A= 

PREDICTED VALUES: 
GENERATED (MW) 
HEAT RATE(BTU/MW)G 
HEAT RATE(BTU/MW)N 
GROSS (MBTU) 

NET (MBTU) 
COST/KWH 
G/KWH 

G/PS-H 

A= 
B = 

C = 

16,350.36 
(742.914) 

36.1916 

4.0 

13.953 
14.703 
55.831 

58.810 
50.0701 
344 .86 
251.24 

5.0 
13,541 

14,279 
67.703 

71.393 
SO.0681 

334.55 
243.73 

NET A= 
B= 

C= 

5.5 

13.359 
14,092 
73,475 

77,506 
SO.0671 

330.07 

240.46 

17,073.42 
(727.317) 

33.7733 

6.0 
13,196 

13,922 
79.175 
83.534 

$0.0563 
325.03 
237.52 

6.5 
13,051 

13,770 
84.628 
39.502 

$0.0656 
322.45 
234.91 

7.0 
12,923 
13,634 

90.463 
95.435 

$0.0649 
319.30 
232.62 

7.5 
12,614 

13,515 
96.107 

101.359 
$0.0644 
316.51 

230.66 

8.0 
12,723 

13,412 
101.786 
107.299 

SO.0639 
314.36 
229.02 

8.5 
12.650 
13.327 

107.529 
113.280 

50.0636 
312.55 
227.71 

9.0 

12,596 

13,259 
113.361 
119.328 

50.0633 
311.21 
226.72 

PREDICTED VALUES (CONT.: 
GENERATED (MW) 
HEAT RATE(BTU/MW)G 
HEAT RATE[BTU/MW)N 

GROSS (MBTU) 
NET (MBTU) 

COST/KWH 
G/KWH 
G/PS-H 

9.5 
12,559 
13.207 

119.310 
125.463 

$0.0631 
310.30 
226,06 

10.0 
12,540 

13,173 
125.404 
131.725 

50.0630 
309.84 
225.73 

10.5 
12,540 

13,155 
131.669 
138.126 

SO.0630 
309.83 
225.72 

11.0 
12,557 

13,154 
138.132 

144.694 

$0.0631 
310.26 
225.03 

11.5 
12,593 

13,170 
144 .822 

151.456 

$0.0633 
311.15 
226.68 

12.0 
12,647 

13,203 
151,764 

158,436 

SO.0636 
312.47 

227.65 

12.5 
12,719 

13,253 
158.936 
165.660 

SO.0639 
314.25 
228.94 

13.0 
12,809 
13,320 

166.515 
173.154 

SO.0544 
316.47 

230.56 
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MAUI ELECTRIC CO., LTD. 
KAHULUI POWER PLANT 
HEAT RATE TEST DATA 

MAUI ELECTRIC COMPANY, INC. 

KPP UNIT NO. 3 
DATE: 09-09-02 

Gross Load [K3-41 
Actual Test Load 

KWH 
KWH 

7,000 
8, 000 

9,000 
9.000 

10,000 

10,000 

12,000 
11.000 

13,500 
11,500 

Kahului Power Plant 

Subject: Heat Rate Testing 
DATE: 09-09-02 
KPP UNIT NO. 3 

BOILER-TURBINE 
Ambient Air Temp 'F. 
Gas Entering A.H. 'F. 
Gas Leaving A.H. *F. 
Air Entering A.H. "F. 
Air Leaving A.H. 'F. 
Circ. Water Inlet -F. 
Circ. Water Outlet 'F. 
Condenser Vacuum Hg. 
Barometric Pressure Hg. 
Excess 02 % 
Feedwater Flow (XlOOO) Lb/Hr 
Steam Flow (XIOOO) Lb/Hr 
Throttle Stm, Press. PSIG 
Feedwater to Blr. -F. 

GENERATOR 
Generator Integrator, Start 
Generator Integrator. Stop 
Generator integrator, OiMWH 
Generator Volts V. 
Generator Amps A. 
Generator VARS MVAR 

108 
510 
376 

154 
390 

70.0 
82.98 
23.30 

30.10 
1.01 

81.59 
80.37 

601 
318 

110 
530 

335 
154 

390 

70.0 
84.53 
28.75 

30.11 
0.96 

92.89 
92.43 

601 
322 

112 
555 
344 

155 
400 

70.0 
85.92 
23.60 
30.12 

0.96 

101.83 
102.39 

602 

330 

112 
571 

351 
153 
411 

70.0 
67.49 
28.50 
30. 12 

0.74 
112.32 

113.30 
601 

340 

112 

560 
354 
152 

418 

70.0 
88.15 
28.40 
30,10 

0.5 
117.38 
118.32 

601 

343 

6400.6 
6408.4 

7.8 
11,400 

452 

5.0 

6412.8 
6421,6 

9.0 
11,400 

520 

5.5 

6426.6 
6436.6 

10,0 
11,400 

580 

6.5 

6441,9 

6452.9 

11.0 
11,500 

640 

6.3 

6458.6 
6470.1 

11.5 

11,500 
565 

7. 1 

F.O. Temp. 'F. 
F.O. Temp. (Corr.) 
F.O. Flow (Lbs/Hr.) 
Test Time (Hoursi 
Specific Gravity ffi F.O.Temp 
F.O. Used (Gals.) 
PT RATIO 
KW (Gen.) 
KW (Aux.) 
BTU/gal (Approx.) 
BTU/gal (Test Lab) 

HEAT RATE (APPROX.) 
HEATRATE (APPROX.IN 
HEAT RATE (ACTUAL)-G 
HEAT RATE (ACTUAL)-N 

FUEL CORRECTION: 

8,0 
221 

0.9441 
5,464 
1 

665.4 
1 

7,300 

450 
151,000 
150,643 

12,381 

13,669 
12,350 
13,637 

T E S T 
9.0 

221 

0.9441 
6.253 
1 

761.4 

1 
9,000 

500 
151,000 

15 0,64 3 

12,775 

13,526 
12,745 
13.4 94 

L O A D S - M W 

10.0 11.0 
224 

0.94305 
6,879 
1 

837.7 

1 
10,000 

470 
151,000 
150,643 

12,649 
13,272 

12,619 
13,241 

223 
0,9434 
7.569 

1 

921.7 

1 
11,000 

490 
151,000 

150,643 

12,652 
13,242 

12,622 
13.211 

11.5 
223 

0.9434 

7,920 
1 

964.4 
1 

11,500 

500 
151,000 
150.643 

12.663 
13.239 
12,633 
13,203 

AUX. TRANSFORMER 
Aux. KWH Ktr. Start (XIOKWH 
Aux. KWH Mtr. End (XlOOl KWH 
Aux. Load Indicator MW 
Aux. Volts V. 
Aux. Amps A. 

3481.4 

3485.9 

0,45 

-
28.5 

3438.3 
3493.3 

0.50 

-
32.0 

3495.6 

3500.3 
0.47 

-
30.0 

3502.7 

3507.6 
0.49 

-
30.0 

3510.0 

3515.0 
0.50 

-
31.0 

FUEL OIL 
F.O. Totalizer-Start Lbs/Hr. 
Start Test Time 
F.O. Totalizer-End Lbs/Hr. 
End Test Time 
Difference Lbs/Hr. 

EOUIPMENT STATUS 
Boiler Blowdown-Open % 
Supplying Stn Aux Stm Yes/No 
Circulating Pumps Number 

FUEL OIL ANALYSIS 
F.O. Temp. ® Heater 'F 
F.O. Temp, ffi Burner Declt *F 
Sulfur, Wt. % 
API Gravity ffi 60 -F. API 
Higher Heating Value BTU/Gal 

-
0630 

5,464 

0730 
5,464 

-
OSDO 

6,253 
0900 

6.253 

. 
0930 

6.879 

1030 

6.879 

-
1100 

7,569 
1200 

7,569 

-
1230 

7920 

1330 
7,920 

0 
No 

3 

0 
No 

3 

0 
No 

3 

0 
No 

3 

0 
No 

3 

221 
229 

1.80 

11.9 
150,643 

221 
230 

224 

230 

223 

230 
223 
230 
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CALCULATIONS FOR HEAT RATE CURVE 
by: Rodney Jung 

KPP UNIT NO. 3 
DATE: 09-09-02 

Fuel Oi l T e s t e d ; 09-12-02 
Tes t ed by : K.Na)camatsu 

GENERATED (MW) 

HEAT RATE(BTU/MW)G 
HEAT RATE{BTU/HW)N 
NUMBER OF TESTS 

PRICE OF FUEL/BBL 
H.H.V. (BTU/GAL) 

A. B, C CONSTANTS: 
GROSS 

PREDICTED VALUES: 
GENERATED (MW) 

HEAT RATE(BTU/MW)G 
HEAT RATE(BTU/MW)N 

GROSS (MBTUl 
NET (MBTU) 

COST/KWH 
G/KWH 
G/PS-H 

A= 

B= 

C = 

7.8 

12,850 
13,537 

5 
S28.5273 
150,643 

15,403.01 
(504.843) 
22.9106 

4 .0 

13,750 
14,850 

55.001 
59,402 

SO.0620 
339.73 
247.50 

9.0 

12,745 
13,494 

act. 
act. 

5.0 
13,452 
14,455 

67.258 
72.329 

$0.0607 

332.35 
242.13 

10.0 
12,619 
13,241 

NET A-
B = 
C= 

5.5 
13,319 
14.292 
73.257 

78.609 
$0.0601 

329.09 
239.75 

11.0 
12.622 

13,211 

15,891.10 
(610,705) 
25.1325 

5.0 

13,199 
14.132 
79.192 

84.790 

SO.0595 
326,11 
237.56 

11 .5 

12,633 
13,208 

5.5 
13,090 

13,983 
85.082 
90.892 

SO.0590 
323,41 

235.61 

7.0 
12,992 

13,648 
90.942 
96.934 

50.0566 

320.99 
233.85 

7.5 
12,905 

13,725 
96,791 

102.934 

50.0582 
318.85 

232.30 

6.0 
12,331 

13,614 
102.644 
108.912 
50.0579 

317.01 

230.95 

8.5 
12,757 

13,516 
106.521 
114. 885 

$0.0576 
315.44 

229.81 

9.0 
12,715 

13,430 
114.437 
120.374 

50.0573 
314.16 

228.87 

PREDICTED VALUES ( C O N T . ) : 
GENERATED (MW) 

HEAT RATE(BTU/MW)G 
HEAT RATE(BT0/MW)N 

GROSS (MBTU) 
NET (MBTU) 
COST/KWH 
G/KWH 

G/PS-H 

9.5 
12,675 

13,358 
120.410 
126.397 
SO.0571 

313,16 
223.14 

10.0 
12,645 
13,297 

125.456 
132.973 

50.0570 
312.44 
227.62 

10.5 
12.528 

13,250 
132.595 
139.120 

SO.0569 
312.01 
227.31 

11.0 
12,622 
13,214 

136.841 

145.358 

$0.0569 
311.86 
227.19 

11.5 
12,627 

13.192 

145.213 
151.705 

$0.0569 
311.99 
227.29 

12.0 
12,644 
13.182 

151.728 
158.161 

$0.0570 
312.40 
227.59 

12.5 
12,572 
13,134 

158.403 
164.803 
SO.0571 

313.10 
228.10 

13.0 

12,712 

13,199 
165.255 
171.591 

50,0573 
314.08 
228.82 
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MAUI ELECTRIC CO,, LTD. 
KAHULUI POWER PLANT 
HEAT RATE TEST DATA 

MAUI ELECTRIC COMPANY, INC. 

KPP UNIT NO. 3 
DATE: 08-15-02 

Gross Load (K3-4) 
Actual Test Load 

KWH 
KWH 

7,000 
8,500 

9,000 
9,000 

10,000 
9,500 

12,000 
10.500 

13,500 
11,500 

iCahului Power Plant 

Subject: Heat Rate Testing 
DATE: 06-15-02 
KPP UNIT NO. 3 

BOILER-TURBINE 
Ambient Air Temp 'F. 
Gas Entering A.H. *F. 
Gas Leaving A.H. "F. 
Air Entering A.H. 'F. 
Air Leaving A.H. *F. 
Circ. Water Inlet 'F. 
Circ. Water Outlet *F. 
Condenser vacuum Hg. 
Barometric Pressure Hg, 
Excess 02 % 
Feedwater Flow (XIOOO) Lb/Hr 
Steam Flow (XlOOOl Lb/Hr 
Throttle Stm. Press, PSIG 
Feedwater Co Blr, ' F . 

GENERATOR 
Generator Integrator, Start 
Generator integrator. Stop 
Generator Integrator, Di MWH 
Generator Volts V, 
Generator Amps A, 
Generator VARS MVAR 

110 
540 

322 
123 
380 

72.0 
84.7 

28.40 
30.08 

1.83 
87.7 

69.7 

605 
320 

111 
545 

315 
124 

360 

74.0 
85.3 

28.50 

30.09 
1 .18 

92.9 
94.6 

602 

325 

114 

560 
320 
127 

360 

73.0 
86.3 

28.30 

31.10 
0.90 

99.6 
101.5 

501 

330 

115 
560 
327 

129 
3 90 

73.0 
67.8 

28.20 

30.08 
0.60 

110.0 

112.5 
601 

340 

115 
590 
337 

128 
400 

73,0 

89,5 
26 

30.04 

0,7 
120.7 
124 .1 

601 
348 

2524.8 
2533.3 

6.5 
11,400 

498 

5.3 

2535.2 
2545.1 

8.9 
11,300 

540 

5.5 

2549.1 
2556.6 

9.5 
11,300 

560 

5.8 

2566.3 
2576.9 

10.6 
11.300 

600 

6.0 

2582.5 
2594.2 

11 .7 

11,600 
64 5 

5.9 

F.O. Temp. -F. 
F.O. Temp. (Corr.) 
F.O. Flow (Lbs/Hr,1 
Test Time (Hours) 
Specific Gravity @ F.O.Temp 
F.O. Used (Gals.) 
PT RATIO 
KW (Gen,I 
KW (Aux.) 
BTU/gal (Approx.) 
BTU/gal (Test Lab) 

HEAT RATE (APPROX.1 
HEAT RATE (APPROX.IN 
HEAT RATE (ACTUAL)-G 
HEAT RATE (ACTUAL)-N 

FUEL CORRECTION: 

8.5 
221 

0.9441 

5,945 
1 

723.9 

1 
6,500 

450 
151,000 
149,024 

12,861 
13,560 

12,692 
13,402 

T E S T 

9.0 
222 

0,94375 
6,247 
1 

750.7 
1 

6.900 
460 

151,000 
149,024 

12,907 

13,610 

12,738 
13,433 

L O A D S - M W 

9.5 10.5 
221 

0.9441 
6,683 
1 

613.6 
1 

9,500 
510 

151.000 
149,024 

12,935 
13,669 

12,766 
13,490 

220 

0.94445 
7,373 
1 

897.6 
1 

10,600 
470 

151,000 
149,024 

12,790 
13,363 
12,622 

13,208 

11.5 
220 

0.94445 
6.091 
1 

935.3 
1 

11.700 
4 90 

151,000 
149,024 

12,716 
13,272 
12,549 

13,098 

AUX. TRANSFORMER 
Aux. KWH Mtr. Start (XIOKWH 
Aux. KWH Mtr. End (XlOO) KWH 
Aux. Load Indicator MW 
Aux. Volts V, 
AUK. Amps A, 

1596.3 
1600.3 

0.45 

-
26.0 

1602.3 
1606.9 

0,46 

-
30.0 

1608,3 
1613.4 

0.51 

-
30.0 

1616.9 
1621.6 

0.47 

30.0 

1624.0 

1626.9 
0.49 

-
31.0 

FUEL OIL 
F.O. Totalizer-Start Lbs/Hr. 
start Test Time 
F.O. Totalizer-End Lbs/Hr. 
End Test Time 
Difference Lbs/Hr. 

EQUIPMENT STATUS 
Boiler Blowdown-Open % 
Supplying Stn Aux Stm Yes/No 
Circulat ing Pumps Number 

FUEL OIL ANALYSIS 
F.O. Temp. @ Heater *F 
F.O. Temp, ffi Burner Declc *F 
Sulfur, Wt, * 
API Gravity @ 60 -F. API 
Higher Heating Value BTU/Gal 

0630 
5,94 5 

0730 
5,945 

-
0750 

6,247 

0350 
6,247 

-
0915 

6,683 
1015 

6,683 

-
1100 

7,373 
1200 

7,373 

-
1230 

3091 

1330 
8,091 

0 
No 

3 

0 
Nc 

3 

0 
No 

3 

0 

No 

3 

0 
No 
3 

221 
227 

1.73 
12.9 

149.024 

2221 221 
2261 226 

220 
225 

220 

225 
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CALCULATIONS FOR HEAT RATE CURVE 
b y ; R o d n e y J u n g 

KPP UNIT NO. 3 
DATE: 0 8 - 1 5 - 0 2 

F u e l O i l T e s t e d : 0 6 / 2 0 / 0 2 
T e s t e d b y : K . N a l t a m a t s u 

DATA: 
GENERATED (MW) 
HEAT RATE(BTU/MW)G 
HEAT RATE(BTU/MW)N 
NUMBER OF TESTS 
PRICE OF FUEL/BBL 
H.H.V. (BTU/GAL) 

$27.3035 act, 
149,024 act. 

9 . 5 
1 2 , 7 5 6 
1 3 , 4 9 0 

1 0 - 6 
1 2 , 6 2 2 
1 3 , 2 0 6 

1 1 . 7 
1 2 , 5 4 9 
1 3 , 0 9 8 

A, B, C CONSTANTS: 
GROSS A= 16,935.27 

B= (715.282) 
C= 29.0958 

NET A= 23.078.52 
B= (1,684.040) 
C= 71.0256 

PREDICTED VALUES: 
GENERATED (ITO) 
HEAT RATE(BTU/MW)G 
HEAT RATE(BTU/HW)N 
GROSS (MBTU) 
NET (MBTU) 
COST/IWH 
G/KWH 
G / P S - H 

4 . 0 
1 4 , 540 
1 7 , 4 7 9 
5 3 . 1 5 9 
6 9 , 9 1 5 

5 0 . 0 6 3 4 
3 5 9 . 2 4 
2 6 1 . 7 1 

5 . 0 
1 4 , 0 6 5 
1 6 , 4 3 4 
7 0 . 4 3 1 
8 2 . 1 7 0 

5 0 , 0 5 1 4 
3 4 8 , 0 4 
2 5 3 . 5 5 

5 , 5 
1 3 , 8 8 1 
1 5 . 9 5 5 
7 5 . 3 4 6 
8 7 . 8 0 7 

5 0 . 0 6 0 5 
3 4 2 . 9 7 
2 4 9 . 8 6 

6 . 0 
1 3 , 5 9 1 
1 5 , 5 3 1 
8 2 . 146 
9 3 . 1 B 7 

S O . 0 5 9 7 
3 3 8 . 2 7 
2 4 6 . 4 4 

6 . 5 
1 3 . 5 1 5 
1 5 . 1 3 3 
6 7 . 3 4 9 
9 8 . 3 6 5 

5 0 . 0 5 9 0 
3 3 3 . 9 3 
2 4 3 . 2 7 

7 . 0 
1 3 , 3 5 4 
1 4 , 7 7 0 
9 3 . 4 7 3 

1 0 3 . 3 9 3 
$ 0 . 0 5 3 3 

3 2 9 . 9 4 
2 4 0 . 3 7 

7 . 5 
1 3 , 2 0 7 
1 4 , 4 4 3 
9 9 . 0 5 5 

1 0 8 . 3 2 6 
$ 0 . 0 5 7 6 

3 2 6 . 3 2 
2 3 7 . 7 3 

6 . 0 
1 3 , 0 7 5 
1 4 , 1 5 2 

1 0 4 . 6 0 1 
1 1 3 . 2 1 5 
$ 0 . 0 5 7 0 

3 2 3 , 0 5 
2 3 5 . 3 5 

8 . 5 
1 2 . 9 5 8 
1 3 , 8 9 6 

1 1 0 . 1 3 9 
l i e . 1 1 4 
$ 0 . 0 5 6 5 

3 2 0 . 1 5 
2 3 3 . 2 4 

9 . 0 
1 2 . 8 5 4 
1 3 , 6 7 5 

1 1 5 . 6 9 0 
1 2 3 . 0 7 7 
S O . 0 5 5 1 

3 1 7 , 5 0 
2 3 1 . 3 8 

PREDICTED VALUES ( C O N T . ) : 
GENERATED (MW) 
HEAT RATE[BTU/MW)G 
HEAT RATE(BTU/MW)N 
GROSS [MBTUl 
NET (MBTU) 
COST/KWH 
G/KWH 
G / P S - H 

9 . 5 
1 2 . 7 6 6 
1 3 . 4 9 0 

1 2 1 . 2 7 7 
1 2 8 . 1 5 7 
S O . 0 5 5 7 

3 1 5 . 4 2 
2 2 9 . 7 9 

1 0 , 0 
1 2 , 6 9 2 
1 3 , 3 4 1 

1 2 6 . 9 2 0 
1 3 3 . 4 0 7 
S O . 0 5 5 4 

3 1 3 . 5 9 
2 2 6 . 4 6 

1 0 . 5 
1 2 , 5 3 3 
1 3 , 2 2 7 

1 3 2 . 6 4 3 
1 3 8 . 8 8 0 
S O , 0 5 5 1 

3 1 2 . 1 2 
2 2 7 . 3 9 

1 1 , 0 
1 2 , 5 8 8 
1 3 , 1 4 3 

1 3 8 . 4 6 5 
1 4 4 . 6 3 0 
$ 0 . 0 5 4 9 

3 1 1 . 0 1 
2 2 5 . 5 8 

1 1 . 5 
1 2 , 5 5 7 
1 3 , 1 0 5 

144 . 4 1 1 
1 5 0 . 7 1 0 
SO. 0 5 4 8 

3 1 0 . 2 6 
2 2 6 . 0 3 

1 2 . 0 
1 2 , 5 4 2 
1 3 , 0 9 6 

1 5 0 . 5 0 0 
1 5 7 . 1 7 3 
S O . 0 5 4 7 

3 0 9 . 8 7 
2 2 5 . 7 5 

1 2 . 5 
1 2 , 5 4 0 
1 3 , 1 2 6 

1 5 6 . 7 5 6 
1 6 4 . 0 7 2 
S O . 0 5 4 7 

3 0 9 . 8 4 
2 2 5 . 7 3 

1 3 . 0 
1 2 , 5 5 4 
1 3 , 1 3 9 

1 6 3 . 1 9 9 
1 7 1 . 4 6 1 
S 0 . 0 5 4 B 

3 1 0 . 1 7 
2 2 5 . 9 7 
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MAOI ELECTRIC C O . , LTD. 
KAHULUI POWER PLANT 
HEAT RATE TEST DATA 

KAUI ELEICTRIC COMPANY, INC. 

KPP UNIT NO. 3 
DATE: 05-09-02 

G r o s s Load ( K 3 - 4 ) > 
A c t u a l T e s t L o a d 

BOILER-TURBINE 
A m b i e n t A i r Temp 
Gas E n t e r i n g A . H . 
Gas L e a v i n g A . H . 
A i r E n t e r i n g A . H . 
A i r L e a v i n g A . H . 
C i r c . W a t e r I n l e t 
C i r c . W a t e r O u t l e t 
C o n d e n s e r Vacuum 
B a r o m e t r i c P r e s s u r e 
E x c e s s 02 

KWH 
KWH 

* F . 
• F . 
• F . 
• F . 
• F . 
* F , 
• F , 

Hg . 
Hg . 

% 
F e e d w a t e r F l o w (XlOOO) L b / H r 
S t e a m F l o w (xiOOO) 
T h r o t t l e S t m , P r e s s . 
F e e d w a t e r t o B l r . 

GENERATOR 
G e n e r a t o r I n t e g r a t o r , 
G e n e r a t o r I n t e g r a t o r , 
G e n e r a t o r I n t e g r a t o r , 
G e n e r a t o r v o l t s 
G e n e r a t o r Amps 
G e n e r a t o r VARS 

L b / H r 
PSIG 
• F . 

S t a r t 
S t o p 
DiMWH 

V. 
A. 
MVAR 

7 , 0 0 0 
9 , 0 0 0 

9 . 0 0 0 
1 0 , 0 0 0 

1 0 , 0 0 0 
1 0 , 5 0 0 

1 2 , 0 0 0 
1 1 , 0 0 0 

1 3 , 5 0 0 
1 1 , 5 0 0 

105 
540 
346 
157 
4 0 0 

7 3 . 0 
8 9 . 0 

2 6 . 3 0 
3 0 . 0 6 

0 . 9 0 
9 5 . 6 
9 5 . 4 

5 0 1 
326 

104 
560 
355 
15B 
410 

7 3 . 0 
5 6 . 0 

2 8 . 4 0 
3 0 . 0 5 

0 . 6 0 
1 0 4 . 6 
1 0 5 . 2 

501 
334 

105 
570 
356 
158 
4 1 5 

7 3 . 0 
8 7 . 0 

2 8 . 3 0 
3 0 . 0 5 

0 . 8 0 
1 0 3 . 5 
1 1 0 , 0 

6 0 1 
335 

104 
5 8 5 
364 
1 5 7 
4 2 5 

7 3 , 0 
6 8 . 0 

2 8 . 2 0 
3 0 . 0 4 

0 . 7 0 
1 1 3 . 0 
1 1 5 . 3 

6 0 1 
3 4 0 

105 
600 
372 
156 
4 3 0 

7 3 . 0 
6 9 . 0 

2 6 . 1 
3 0 . 0 3 

O.B 
1 1 9 . 7 
1 2 2 . 1 

6 0 1 
345 

0 6 1 6 
5 7 4 0 . 2 
5 7 4 9 . 3 

9 . 1 
1 1 , 4 0 0 

530 
6 . 0 

0 6 4 5 
5 7 5 4 . 2 
5 7 6 4 . 1 

9 . 9 
1 1 , 4 0 0 

570 
5 . 0 

0 9 5 5 
5 7 6 6 . 0 
5 7 7 6 . 5 

1 0 . 5 
1 1 , 4 00 

595 
5 . 0 

1 1 2 9 
5 7 3 2 . 4 
5 7 9 3 . 4 

1 1 . 0 
1 1 . 4 0 0 

6 2 5 
6 . 2 

1250 
5 7 9 7 . 4 
5 8 0 9 . 1 

1 1 . 7 
1 1 , 4 0 0 

6 6 0 
6 . 5 

Kahului Power Plant 

Subject: Heat Rate Testing 
DATE: 05-09-02 
KPP UNIT NO. 3 

F.O. Temp. *F. 
F.O. Temp. (Corr.) 
F.O. Flow (Lbs/Hr.) 
Test Time (Hours) 
Specific Gravity e F.O.Temp 
F.O. Used (Gals.) 

PT RATIO 
KW (Gen,) 
KW (Aux.) 

BTU/gal (Approx.) 

BTU/gal (Test Lab) 

HEAT RATE (APPROX.) 
HEAT RATE (APPROX.IN 

HEAT RATE (ACTUAL)-G 
HEAT RATE (ACTUAL)-N 

FUEL CORRECTION: 

9 . 0 
2 3 0 

0 . 9 4 0 9 5 
6 , 3 2 0 

1 

7 5 9 . 5 
1 

9 , 1 0 0 
4 1 0 

1 5 1 , 0 0 0 
1 4 9 , 6 4 3 

1 2 , 7 6 9 
1 3 , 3 7 2 
1 2 , 6 5 5 
1 3 , 2 5 2 

T E S T 
1 0 . 0 

2 3 0 
0 . 9 4 0 9 5 

6 , 9 9 1 
1 

8 5 1 . 3 
1 

9 , 9 0 0 
4 6 0 

1 5 1 , 0 0 0 
1 4 9 , 6 4 3 

1 2 . 9 8 4 
1 3 , 6 1 7 
1 2 , 3 6 7 
1 3 , 4 94 

L O A D S - M W 
1 0 . 5 1 1 . 0 

230 
0 , 9 4 0 9 5 

7 , 2 5 4 
1 

8 8 4 . 5 
1 

1 0 , 5 0 0 
4 7 0 

1 5 1 , 0 0 0 
14 9 . 6 4 3 

1 2 , 7 2 0 
1 3 , 3 1 7 
1 2 , 6 0 6 
1 3 , 1 9 7 

230 
0 . 9 4 0 9 5 

7 , 5 8 4 
1 

9 2 3 . 5 
1 

1 1 , 0 0 0 
4 7 0 

1 5 1 , 0 0 0 
1 4 9 , 6 4 3 

1 2 , 6 7 7 
1 3 , 2 4 3 
1 2 , 5 5 3 
1 3 , 1 2 4 

1 1 . 5 
2 3 0 

0 . 9 4 0 9 5 
8 , 0 0 4 
1 

9 7 4 . 6 
1 

1 1 , 7 0 0 
4 90 

1 5 1 , 0 0 0 
1 4 9 , 6 4 3 

1 2 , 5 7 9 
1 3 , 1 2 9 
1 2 , 4 5 6 
1 3 , 0 1 1 

AUX. TRANSFORMER 
Aux, KWH Mtr, Start (XIOKWH 

Aux. KWH Mtr. End (XlOO) ICWH 
Aux. Load Indicator MW 
Aux. Volts V. 

Aux. Amps A. 

6 2 . 1 
6 6 . 2 
0 . 4 1 

-
2 6 . 2 

8 6 . 4 
9 3 . 0 
0 . 4 6 

-
3 9 . 8 

9 3 . 6 
9 8 . 5 
0 . 4 7 

-
3 0 , 0 

1 0 1 . 1 
1 0 5 . 8 

0 . 4 7 

-
3 0 . 0 

1 0 7 . 5 
1 1 2 . 4 

0 . 4 9 

-
3 0 . 1 

FUEL OIL 
F . O , T o t a l i z e r - S t a r t L b s / H r . 
S t a r t T e s t T i m e 
F . O . T o t a l i z e r - E n d L b s / H r , 
End T e s t T i m e 
D i f f e r e n c e L b s / H r . 

EQUIPMENT STATUS 
B o i l e r B l o w d o w n - O p e n % 
S u p p l y i n g S t n Aux S t m Y e s / N o 
C i r c u l a t i n g Pumps Number 

FUEL OIL ANALYSIS 
F . O . Temp, ffi H e a t e r *F 
F . O . Temp, ffi B u r n e r Declt *F 
S u l f u r , W t . * 
API G r a v i t y ® 60 * F . API 
H i g h e r H e a t i n g V a l u e BTU/Ga l 

-
0 7 1 5 

6 , 3 2 0 
0 6 1 5 

6 , 3 2 0 

-
0 6 4 5 

5 , 9 9 1 
0 9 4 5 

5 , 9 9 1 

-
0 9 5 5 

7 , 2 5 4 
1 0 5 5 

7 , 2 5 4 

-
1126 

7 , 5 64 
1 2 2 6 

7 , 5 6 4 

-
1 2 4 9 

8004 
1 3 4 9 

8 , 0 0 4 

No 
Y e s 

3 

No 
Yes 

3 

No 
Yes 

3 

No 
Yes 

3 

No 
Y e s 

3 

2 3 0 
2 3 6 

1 . 7 3 
1 3 . 5 

1 4 9 , 6 4 3 

2 3 0 
235 

2 3 0 
2 3 5 

TESTED BY: 

2 3 0 
2 3 6 

2 3 0 
2 3 5 
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CALCULATIONS FOR HEAT RATE CURVE 

by: Rodney Jung 

KPP UNIT NO. 3 Fuel Oil Tested: 05-13-02 

DATE: 05-09-02 Tested by: E.Wong/S.Oshiro 

DATA: 

GENERATED (MW) 9.9 11.0 11.7 

HEAT RATE(BTU/MW)G 12,857 12,563 12,466 
HEAT RATE(BTU/MW)N 13,494 13,124 13,011 

NUMBER OF TESTS 3 
PRICE OF FUEL/BBL $21.9131 act. 

H.H.V. (BTU/GAL) 149,643 act. 

A, B, C CONSTANTS: 

GROSS A» 23,948.26 NET A= 27,446.78 

B= (1,877.625) B= (2,374.502) 
C= 75.5993 C- 97.4906 

PREDICTED VALUES: 
GENERATED [MWJ 

HEAT RATE(BTU/MW)G 
HEAT RATE[BTU/MW)N 
GROSS (MBTU) 
NET (MBTU) 
COST/KWH 
G/KWH 
G / P S - H 

4 . 0 
1 7 , 6 6 3 
1 9 , 5 0 9 
7 0 , 6 5 3 
7 8 . 0 3 4 

S O , 0 5 1 5 
4 3 6 . 4 2 
3 1 7 . 9 4 

5 . 0 
1 6 . 4 7 5 
1 6 , 0 1 2 
8 2 . 3 7 5 
9 0 . 0 5 6 

5 0 . 0 5 7 4 
4 0 7 . 0 6 
2 9 6 . 5 5 

5 . 5 
1 5 , 9 3 8 
1 7 , 3 3 6 
8 7 . 6 6 1 
9 5 . 3 4 9 

S O , 0 5 5 6 
3 9 3 . 8 0 
2 8 5 . 8 9 

6 . 0 
1 5 , 4 4 0 
1 5 . 7 0 9 
9 2 . 6 4 1 

1 0 0 . 2 5 7 
5 0 . 0 5 3 8 

3 8 1 , 4 9 
2 7 7 . 9 2 

6 . S 
1 4 . 9 8 0 
1 6 , 1 3 1 
9 7 . 3 7 0 

1 0 4 . 6 5 5 
5 0 . 0 5 2 2 

3 7 0 . 1 2 
2 6 9 . 5 4 

7 . 0 
1 4 , 5 5 8 
1 5 . 6 0 2 

1 0 1 . 9 0 8 
1 0 9 . 2 1 6 
$ 0 . 0 5 0 3 

3 5 9 . 7 0 
2 6 2 . 0 5 

7 . 5 
1 4 , 1 7 5 
1 5 , 1 2 2 

1 0 6 . 3 1 1 
1 1 3 . 4 1 4 
$ 0 . 0 4 9 4 

3 5 0 . 2 2 
2 5 5 . 1 5 

8 . 0 
1 3 , 8 3 0 
1 4 , 6 9 0 

1 1 0 . 6 3 7 
1 1 7 . 5 2 1 
$ 0 . 0 4 6 2 

3 4 1 . 6 9 
24 8 . 9 3 

e,5 
1 3 , 5 2 3 
1 4 , 3 0 7 

1 1 4 . 9 4 3 
1 2 1 . 5 1 1 
$ 0 . 0 4 7 1 

3 3 4 . 1 1 
2 4 3 . 4 1 

9 . 0 
1 3 , 2 5 4 
1 3 , 9 7 3 

1 1 9 . 2 8 8 
1 2 5 . 7 5 7 
S O . 0 4 6 2 

3 2 7 . 4 8 
2 3 6 . 5 8 

PREDICTED VALUES (CONT.; 
GENERATED (MW) 

HEAT RATE(BTU/MW)G 
HEAT RATE(BTU/MW)N 
GROSS (MBTU) 
NET (MBTU) 
COST/KWH 
G/KWH 
G / P S - H 

9 . 5 
1 3 , 0 2 4 
1 3 , 6 8 6 

1 2 3 . 7 2 7 
1 3 0 . 0 3 2 
S O . 0 4 5 4 

3 2 1 . 7 9 
2 3 4 . 4 3 

1 0 . 0 
1 2 , 8 3 2 
1 3 , 4 5 1 

1 2 6 . 3 1 9 
1 3 4 . 5 0 8 
$ 0 . 0 4 4 7 

3 1 7 . 0 4 
2 3 0 . 9 7 

1 0 . 5 
1 2 , 5 7 8 
1 3 , 2 6 3 

1 3 3 . 1 2 2 
1 3 9 . 2 6 0 
$ 0 . 0 4 4 2 

3 1 3 . 2 5 
2 2 6 . 2 1 

1 1 , 0 
1 2 , 5 6 3 
1 3 , 1 2 4 

1 3 8 . 1 9 2 
1 4 4 . 3 6 0 
S O . 0 4 3 8 

3 1 0 . 4 0 
2 2 6 . 1 3 

1 1 . 5 
1 2 , 4 6 6 
1 3 , 0 3 3 

1 4 3 . 5 8 7 
1 4 9 . 3 8 1 
$ 0 . 0 4 3 5 

3 0 6 . 4 9 
2 2 4 . 7 4 

1 2 . 0 
1 2 , 4 4 7 

1 2 , 9 9 1 
1 4 9 . 3 6 5 
1 5 5 . 3 9 7 
S O . 0 4 3 4 

3 0 7 . 5 4 
2 2 4 . 0 5 

1 2 . 5 
1 2 . 4 4 7 
1 2 , 9 9 8 

1 5 5 . 5 8 2 
1 6 2 . 4 8 0 
S O . 0 4 3 4 

3 0 7 . 5 2 
2 2 4 . 0 4 

1 3 . 0 
1 2 , 4 8 4 
1 3 , 0 5 4 

1 6 2 . 2 9 7 
1 6 9 . 7 0 4 
S O . 0 4 3 5 

3 0 8 . 4 6 
2 2 4 . 7 2 
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MAUI ELECTRIC CO., LTD, 
KAHULUI POWER PLANT 
HEAT RATE TEST DATA 

MAUI ELECTRIC COMPANY. INC. 

KPP UNIT NO. 3 
DATE: 01-02-02 

Gross Load (K3-4) 
Actual Test Load 

KWH 
KWH 

7,000 

3,000 

9,000 

9.000 

10,000 
10,000 

12,000 
11.500 

13.500 
12,100 

Kahului Power P l a n t 

Subject: Heat Rate Testing 
DATE: 01-02-02 
KPP UNIT NO. 3 

BOILER-TURBINE 
Ambient Air Temp -F. 
Gas Entering A.H. -F. 
Gas Leaving A.H. 'F, 
Air Entering A.H. "F. 
Air Leaving A.H. *F. 
Circ. Water Inlet -F. 
Circ. Water Outlet -F. 
Condenser Vacuum Hg. 
Barometric Pressure Hg. 
Excess 02 \ 
Feedwater Flow (XIOOO) Lb/Hr 
Steam Flow (XIOOO) Lb/Hr 
Throttle Stm. Press, PSIG 
Feedwater to Blr. *F. 

GENERATOR 
G e n e r a t o r i n t e g r a t o r . S t a r t 
G e n e r a t o r I n t e g r a t o r , Stcjp 
G e n e r a t o r I n t e g r a t o r , DiMWH 
G e n e r a t o r V o l t s V. 
G e n e r a t o r Amps A. 
G e n e r a t o r VARS MVAR 

102 

500 
326 

14 8 
380 

72.0 

82.6 
28.60 

30.05 
1.82 

80.8 
80.8 

606 

315 

103 
515 

330 
150 
381 

72.0 

64.3 
26,50 

30.05 
1.41 

90.8 
92.1 

602 

320 

103 
520 
337 

153 
381 

72.0 

85.6 
28.50 
30.03 

1,00 
101.1 
101.4 

602 

325 

105 
550 

345 
152 

391 

73.0 
88.0 

28.40 
130.04 

1.30 
115.7 

117,9 
601 

340 

105 
560 
350 
150 

400 
73 .0 

88.8 
26.7 

30.00 

0.9 
122.4 

123.3 
601 
345 

2351.9 
2359.9 

8.0 
11,600 

450 

4.5 

2366.0 
2375.1 

9.1 
11,600 

500 

4.5 

2380.5 
2390.5 

10.0 

11.600 
550 

5.0 

2396.0 
2407.5 

11.5 
11,200 

610 
4.1 

2413.7 

2425.8 
12 .1 

11,200 
640 

4,0 

F.O. Temp. - F . 
F.O. Temp. ( Co r r . l 
F.O. Flow (Lbs/Hr . ) 
Tes t Time (Hours) 
S p e c i f i c G r a v i t y ffi F.O.Temp 
F.O. Used ( G a l s . l 
PT RATIO 
KW (Gen.) 
KW (Aux.) 
BTU/gal (Approx.) 
BTU/gal (Test Labi 

HEAT RATE (APPROX.) 
HEAT RATE (APPROX.)N 
HEAT RATE (ACTUALl-G 
HEAT RATE (ACTUALl-N 

FUEL CORRECTION: 

6.0 
225 

0.9427 

5,464 
1 

665.4 
1 

6,000 

460 
151,000 
149,595 

12,559 
13.325 

12,442 
13,201 

T E S T 
9.0 

222 

0.94375 
5,202 
1 

755.2 
1 

9,100 

480 
151,000 
149,595 

12,532 
13,230 

12,415 
13,107 

L O A D S - M W 

10.0 11.5 
225 

0.9427 

6,800 
1 

826.1 
1 

10,000 
470 

151,000 
149.595 

12,504 
13,120 
13,387 

12,998 

220 

0.94445 
7,755 
1 

944.3 
1 

11,500 
500 

151,000 
149,595 

12,400 
12,963 
12,264 

12,843 

12.1 
213 

0.94515 
6,177 

1 

995.7 
1 

12,100 
500 

151,000 
149,595 

12,426 
12,962 

12,311 
13,841 

AUX. TRANSFORMER 
Aux. KWH Mtr. Start (XIOKWH 
Aux. KWH Mtr. End (XlOO) KWH 
Aux. Load Indicator MW 
Aux. Volts V. 
Aux. Amps A. 

5511.3 
5515.9 

0.46 

-
30.0 

5519.1 
5523.9 

0.43 

-
29.0 

5526.5 

5531.3 
0.47 

-
28.0 

5533.7 
5538.7 

0.50 

-
31.0 

5541.3 

5546.3 
0.50 

-
32.0 

FUEL OIL 
F.O. Totalizer-Start Lbs/Hr. 
Start Test Time 
F.O. Totalizer-End Lbs/Hr. 
End Test Time 
Difference Lbs/Hr. 

EQUIPMENT STATUS 
Boiler Blowdown-Open % 
Supplying Stn Aux Stm Yes/NO 
Circulating Pumps Number 

FUEL OIL ANALYSIS 
F.O. Temp, ffi Heater 'F 
F.O. Temp, ffi Burner Declt *F 
Sulfur, Wt. % 
API Gravity ® 60 "F. API 
Higher Heating Value BTU/Gal 

-
0600 

5,464 

0700 
5.4 64 

-
0742 

6,202 

0642 
6,202 

-
0915 

6,800 

1015 
6, 800 

-
1045 

7,755 
1145 

7,755 

-
1215 

8177 

1316 
8, 177 

No 
No 
3 

No 
No 
3 

No 
No 
3 

No 
No 
3 

No 
No 
3 

225 
231 

1.64 

13.2 

149,595 

222 

230 

225 

230 
220 
225 

TRqTFn RY- G Graf 

218 
225 
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CALCULATIONS FOR HEAT RATE CURVE 

by; Rodney Jung 

KPP UNIT NO. 3 Fuel Oil Tested: 01-06-02 

DATE: 01-02-02 Tested by; E.Wong 

DATA: 

GENERATED (MWI 
HEAT RATE(BTU/MW)G 
HEAT RATE(BTU/MW)N 
NUMBER OF TESTS 
PRICE OF FUEL/BBL 
H.H.V. [BTU/GALI 

A, B, C CONSTANTS: 

GROSS A= 

PREDICTED VALUES: 
GENERATED (MW) 
HEAT RATE(BTU/MW)G 
HEAT RATE(BTU/MW)N 
GROSS (MBTU) 

NET (MBTU) 
COST/KWH 
G/KWH 
G/PS-H 

8 . 0 
1 2 , 4 4 2 
1 3 , 2 0 1 

5 
S 2 1 . 7 5 9 9 

1 4 9 , 5 9 5 

1 3 , 6 3 2 . 8 4 
( 1 3 . 2 0 2 ) 
( 1 . 2 4 7 0 1 

4 . 0 
1 2 , 5 6 0 
1 3 , 7 5 6 
5 0 . 2 4 0 
5 5 . 0 2 5 

$ 0 . 0 4 3 5 
3 1 0 . 3 3 
2 2 6 . 0 8 

9 . 1 
1 2 , 4 1 5 
1 3 , 1 0 7 

a c t . 
a c t . 

5 . 0 
1 2 . 5 3 6 
1 3 . 6 0 4 
6 2 . 6 7 8 
6 6 . 0 2 0 

$ 0 . 0 4 3 4 
3 0 9 . 7 3 
2 2 5 . 5 4 

1 0 . 0 
1 2 , 3 8 7 
1 2 , 9 9 8 

NET A= 
B = 
C = 

5 . 5 
1 3 , 5 3 3 
1 3 , 5 3 2 
68 . 8 7 4 
7 4 . 4 3 5 

$ 0 . 0 4 3 4 
3 0 9 . 4 0 
2 3 5 . 4 1 

1 1 . 5 
1 2 . 3 8 4 
1 2 , B43 

1 4 , 4 7 0 . 2 0 
( 1 9 9 . 3 6 1 ) 

5 . 2 2 8 7 

6 . 0 
1 2 , 5 0 9 
1 3 . 4 6 2 
7 5 . 0 5 2 
8 0 . 7 7 3 

S O . 0 4 3 3 
3 0 9 , 0 6 
2 2 5 . 1 6 

1 2 . 1 
1 2 , 3 1 1 
1 2 . 8 4 1 

5 , 5 
1 2 . 4 9 4 
1 3 . 3 9 5 
6 1 . 2 1 3 
8 7 . 0 6 8 

S O . 0 4 3 3 
3 0 3 , 7 0 
2 2 4 , 9 0 

7 . 0 
1 2 , 4 7 9 
1 3 , 3 3 1 
8 7 . 3 5 5 
9 3 . 3 1 5 

S O . 0 4 3 2 
3 0 3 . 3 3 
224 . 6 3 

7 . 5 
1 2 . 4 64 
1 3 . 3 6 9 
9 3 . 4 7 8 
9 9 . 5 1 7 

5 0 . 0 4 3 2 
3 0 7 . 9 5 
224 . 3 5 

6 . 0 
1 2 , 4 4 7 
1 3 , 3 1 0 
9 9 . 5 7 9 

1 0 5 . 6 7 8 
$ 0 . 0 4 3 1 

3 0 7 . 5 4 
2 2 4 . 0 5 

8 . 5 
1 2 , 4 3 1 
1 3 , 1 5 3 

1 0 5 . 6 5 9 
1 1 1 . 6 0 2 
$ 0 . 0 4 3 1 

3 0 7 . 1 3 
2 2 3 . 7 5 

9 . 0 
1 2 , 4 1 3 
1 3 , 0 9 9 

1 1 1 . 7 1 7 
1 1 7 . 6 9 4 
$ 0 . 0 4 3 0 

3 0 6 . 6 9 
2 2 3 . 4 3 

PREDICTED VALUES (CONT.) 
GENERATED (MW) 
HEAT RATE(BTU/MW)G 
HEAT RATE(BTU/MW)N 
GROSS (MBTU) 
NET (MBTU) 
COST/KWH 
G/KWH 
G / P S - H 

9 . 5 
1 2 , 3 9 5 
1 3 , 0 4 8 

1 1 7 , 7 5 1 
123 . 9 5 6 
S O . 0 4 3 9 

3 0 6 . 2 5 
2 2 3 . 1 1 

1 0 . 0 
1 2 . 3 7 6 
1 2 . 9 9 9 

1 2 3 . 7 6 1 
1 2 9 . 9 9 3 
$ 0 . 0 4 3 9 

3 0 5 . 7 8 
2 2 2 , 7 7 

1 0 . 5 
1 2 , 3 5 7 
1 3 , 9 5 3 

1 2 9 . 7 4 6 
1 3 6 . 0 0 8 
S O . 0 4 3 8 

3 0 5 . 3 0 
2 2 2 . 4 2 

11.0 11.5 12.0 12.5 13.0 
12.337 12,316 12,295 12.273 12,250 
12.910 12.869 12,831 12,795 12,762 
135.704 141.635 14 7.533 153.412 159.255 
142.007 147.991 153.967 159.937 165.905 
$0.0427 $0,0427 SO.0426 50.0425 50.0424 
304.81 304.30 303.77 303.23 302.68 

233.05 231.69 221.31 230.91 220.51 
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MAUI ELECTRIC CO., LTD. 
KAHULUI POWER PLANT 
HEAT RATE TEST DATA 

MAUI ELECTRIC COMPANY, INC. 

KPP UNIT ND. 3 
DATE; 11-08-01 

Gross Load (K3-4) 
Actual Test Load 

KWH 
KWH 

7,000 
7,500 

9.000 
9,000 

10,000 
10,000 

12,000 
11,000 

13,500 
11,500 

Kahului Power Plant 

Subject: Heat Rate Testing 
DATE: 11-08-01 
KPP UNIT NO, 3 

BOILER-TURBINE 
Ambient Air Temp 'F, 
Gas Entering A,H. *F. 
Gas Leaving A.H. *F. 
Air Entering A.H. *F. 
Air Leaving A.H, *F, 
Circ. Water Inlet 'F. 
Circ. Water Outlet 'F. 
Condenser Vacuum Hg. 
Barometric Pressure Hg. 
Excess 02 % 
Feedwater Flow (xiooo) Lb/Hr 
Steam Flow (Xioooi Lb/Hr 
Throttle Stm. Press. PSIG 
Feedwater to Blr, "F, 

GENERATOR 
Generator Integrator, Start 
Generator Integrator. Stop 
Generator Integrator, Di MWH 

* Generator Volts V. 
Generator Ampg A. 
Generator VARS KVAR 

100 

530 
367 

166 
410 

72,0 
82,0 

28.60 
30.14 

1.80 
77.0 

76.0 
605 
315 

100 

570 
375 

161 
430 

72.0 

84.0 
28.60 
30.16 

1.30 
93.0 
94.0 

602 
330 

100 

590 
360 
160 

430 

72.0 
86.0 

38.50 
30.17 

0.60 
103.0 
104 .0 

501 
335 

100 
620 

390 
160 

440 
72.0 

38.0 
28.40 
30.14 

0,00 
114.0 
115.0 

601 
345 

99 
640 

395 
150 
450 

72.0 
88.0 
28,2 

30.10 
0.0 

120.0 
121.0 

601 

350 

L O A D S - M W 

8188.3 

8195.8 

7.5 
11,200 

435 
4 ,7 

8201,1 

8210.1 
9.0 

11.200 
510 

5.0 

6214.2 
8224 ,2 

10.0 
11,200 

565 
5.4 

6239.3 
6240.2 

11.0 
11,200 

620 

6.0 

6241.6 
6253.4 

11.6 
11,200 

540 
5.7 

F.O. Temp. *F. 
F.O. Temp. (Cor r . ) 
F.O. Flow (Lbs /Hr . ) 
Test Time (Hoursi 
Specific Gravity ffi F.O.Temp 
F.O. Used (Gals.) 
PT RATIO 
KW (Gen.) 
KW [Aux.1 
BTU/gal (Approx.) 
BTU/gal (Test Lab) 

HEAT RATE (APPROX.) 
HEAT RATE (APPROX.)N 
HEAT RATE (ACTUAL)-G 
HEAT RATE (ACTUAL)-N 

FUEL CORRECTION: 

7.5 

240 
0.93745 

5.222 

1 

635.9 

1 
7,500 

540 
151,000 

0 

12,803 
13.796 

0 
0 

9.0 
242 

0.93675 
5.413 
1 

760.8 
1 

9,000 
520 

151,000 
0 

13,100 
13,904 

0 
0 

10.0 
338 

0.93615 
7,063 
1 

353.4 
1 

10.000 

510 
151,000 

0 

13,022 

13,723 
0 

0 

11.0 
339 

0.9378 
7,794 
1 

94 9.1 
1 

11,000 

540 
151,000 

0 

13,029 

13,701 

0 
0 

11.5 
340 

0.93745 
8.336 
1 

1,002.9 
1 

11,600 
530 

151,000 

0 

13,055 
13,680 

0 

0 

AUX. TRANSFORMER 
Aux. KWH Mtr. Start (XIOKWH 
Aux. KWH Mtr. End (XlOO) KWH 
Aux. Load Indicator MW 
Aux. Volts V. 
Aux. Amps A. 

3552,2 

3557.6 
0.54 

-
30,0 

3560.7 

3565.9 
0.52 

-
31.9 

3567.8 
3572.9 

0.51 

-
32.1 

3575.4 
3580.3 

0, 54 

-
33,9 

3581,5 

3565.8 
0.53 

-
34.0 

FUEL OIL 
F.O. Totalizer-Start Lbs/Hr. 
Start Test Time 
F.O. Totalizer-End Lbs/Hr. 
End Test Time 
Difference Lbs/Hr, 

EQUIPMENT STATUS 
Boiler Blowdown-Open % 
Supplying Stn Aux Stm Yes/No 
Circulating Pumps Number 

FUEL OIL ANALYSIS 
F.O. Temp, ffi Heater -F 
F.O. Temp, a Burner Deck*F 
Sulfur, Wt. % 
API Gravity fi 60 *F. API 
Higher Heating Value BTU/Gal 

0702 
5,222 

0802 
5.222 

-
0640 

5.4 12 

0940 
6,412 

-
1005 

7,083 

1105 
7,083 

-
1133 

7,794 

1233 
7, 794 

-
1241 

8236 
1341 

8,236 

0 

Yes 

3 

0 

Yes 
3 

0 
Yes 

3 

0 
yes 

3 

0 
Yes 

3 

340 
244 

242 

345 

238 

245 

TESTED BY: 

239 
243 

240 
245 

J KP^II i inohnmnlfii 

Gen.volts should be 11.7KV 
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CALCULATIONS FOR HEAT RATE CURVE 
b y : R o d n e y J u n g 

KPP UNIT NO. 3 
DATE: 11-08-01 

Fuel Oil Tested; 
Tested by: 

DATA: 
GENERATED (MW) 
HEAT RATE(BTU/MW)G 
HEAT RATE(BTU/MW)N 
NUMBER OF TESTS 
PRICE OF FUEL/BBL 
H . H . V . (BTU/GALI 

9.0 
13,100 
13,904 

10.0 
13,022 
13,722 

11.0 
13,029 
13,701 

11.6 
13,055 
13,680 

$36.3348 act. 
151,000 est. 

A, B, C CONSTANTS: 
GROSS A-

B-
C 

PREDICTED VALUES: 
GENERATED (MW) 
HEAT RATE(BTU/MW)G 
HEAT RATE(BTU/MW)N 
GROSS (MBTUl 
NET (MBTU) 
COST/KWH 
G/KWH 
G/PS-H 

.996.66 
756.642) 

35.9518 

4.0 
14.546 

15.196 
58.182 

64.786 
50.0604 
359.33 
261.82 

5.0 
14.112 
15,537 

70.552 
77.685 

$0.0586 
348.58 
254.02 

NET A= 
B= 

C-

5.5 
13.923 

15,345 
76.576 
33.346 

SO.0578 
344.00 
250,51 

19,834.19 
(1,109.3461 

49.9795 

6.0 
13,751 
14,977 

82.508 
69.854 

50.0571 

339.76 
247.53 

6.5 
13,598 
14.735 

88.385 
95.778 

$0.0565 

335.96 
344.76 

7.0 
13,462 

14,518 
94.234 

101.634 

SO.0559 
332.61 

242.32 

7.5 
13,344 

14.335 
100.083 
107.441 

SO.0554 
329.70 

240.20 

8.0 
13,245 

14,158 
105.957 
113 .255 

50.0550 
327.24 
238.40 

8.5 
13.153 

14,016 
111.665 
119.134 
$0.0547 

335.23 
236.93 

9.0 
13,099 

13,898 
117.893 
125.066 
$0.0544 

323.65 
235.79 

PREDICTED VALUES (CONT,): 
GENERATED (MW) 
HEAT RATE(BTU/MW)G 
HEAT RATE(BTU/MW)N 

GROSS (MBTU) 

NET (MBTU) 
COST/KWH 
G/KWH 
G/PS-H 

9.5 
13,053 
13.806 

124.007 

131.158 
50.0542 
323.52 

234.96 

10.0 
13,026 
13.739 

130.256 
137.387 

SO.0541 

321.83 
234.46 

10.5 
13.016 

13,696 
136.666 

143.811 
SO.0540 

321.59 
234.28 

11.0 
13,024 
13,679 

143.264 

150,468 
50.0541 
321.79 

234.43 

11.5 
13,050 
13,687 

150.076 
157.395 

$0.0543 
322.43 

234.90 

12.0 
13,094 
13.719 

157.131 
164.539 

$0.0544 
323.53 
235.70 

12,5 
13,156 
13,777 

164.454 

173.308 

50.0546 
335.06 
236.81 

13.0 
13,236 
13,659 

172.073 
180.170 
SO.0550 

327.04 
336.35 
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MAUI ELECTRIC CO., LTD. 
KAHULUI POWER PLANT 
HEAT RATE TEST DATA 

MAUI ELECTRIC COMPANY, INC. 

KPP UNIT NO. 3 
DATE; 09-20-01 

Gross Load (K3-4) 
Actual Test Load 

KWH 
KWH 

7,000 
7,500 

9.000 
9.000 

10,000 
10,000 

12,000 
11,500 

13,500 
12.200 

Kahului Power Plant 

Subject: Heat Rate Testing 
DATE: 09-20-01 
KPP UNIT NO. 3 

BOILER-TURBINE 
• Ambient Air Temp *F. 
Gas Entering A.H, *F. 
Gas Leaving A.H. *F. 
Air Entering A.H, *F. 
Air Leaving A.H. *F. 
Circ. Water Inlet *F. 
Circ. Water Outlet 'F. 
Condenser Vacuum Hg. 
Barometric Pressure Hg. 
Excess 02 % 
Feedwater Flow (XIOOO) Lb/Hr 
Steam Flow (XlOOO) Lb/Hr 
Throttle Stm. Press. PSiG 
Feedwater to Blr. -F. 

GENERATOR 
Generator Integrator, Start 
Generator Integrator, Stop 
Generator Integrator, DiMWH 
Generator Volts V. 
Generator Amps A. 
Generator VARS MVAR 

104 
540 
365 
163 
420 

72.0 
840.0 
36.40 
30.09 
1.76 
76.0 
78.0 

504 
313 

106 
560 
370 
162 
418 

72 ,0 
84.6 

36.60 
30.10 
0.82 
91.0 
91.0 

601 
325 

108 
580 
378 
162 
430 

72.0 
86.1 

28.50 
30.10 
0.54 

101.0 
102.0 

502 
335 

108 
620 
390 
160 
435 

72.0 
88.4 

28.35 
30,10 
0.14 

117,0 
113,0 

602 
347 

107 
540 
395 
159 
450 

72.0 
89.3 
26.3 

30.10 
0.2 

123.0 
125.0 

602 
352 

4B72.4 
4879.8 

7,4 
11.500 

425 
4.5 

4884.2 
4893.2 

9.0 
11.500 

530 
5.3 

4898.1 
4908.0 

9,9 
11,500 

610 
5.6 

4913.6 
1925.0 

11.4 
11,500 

655 
6.0 

4931.1 
4943.2 

12.1 
11,500 

680 
6,0 

F.O. Temp. -F. 
F.O. Temp, (Corr,) 
F.O. Flow (Lbs/Hr.) 
Test Time (Hours) 
Specific Gravity ® F.O.Temp 
F.O. Used (Gals.) 
PT RATIO 
KW (Gen.) 
KW (Aux.l 
BTU/gal (Approx.) 
BTU/gal (Test Lab) 

HEAT RATE (APPROX.) 
HEAT RATE (APPROX.)N 
HEAT RATE (ACTUAL)-G 
HEAT RATE (ACTUAL)-N 

FUEL CORRECTION: 

7.5 
346 

0.93465 
5,244 
1 

638.6 
1 

7,400 
430 

151,000 
147.738 

13,030 
13,834 
12,749 
13,535 

T E S T 
9.0 

345 
0.9357 
6,170 
1 

751.3 
1 

9,000 
450 

151,000 
147,738 

12.606 
13.269 
12.333 
12,963 

L O A D S - M W 
10.0 11.5 

340 
0.93745 

6,831 
1 

831.3 
1 

9,900 
460 

151,000 
147,738 

12,683 
13,306 
12,413 
13,013 

340 
0.93745 

7,901 
1 

962.1 
1 

11,400 
460 

151.000 
147.738 

12,744 
13,304 
12,459 
13.017 

12.2 
24 3 

0.9364 
8,341 
1 

1,015.7 
1 

12,100 
500 

151,000 
147,738 

12,675 
13,323 
12,402 
12.936 

AUX. TRANSFORMER 
Aux. KWH Mtr. Start (XlOKWH 
Aux. KWH Mtr. End (XlOO) KWH 
Aux. Load Indicator MW 
Aux. Volts V. 
Aux. Amps A. 

7779.0 
7783.3 

0.43 

-
23.0 

7785.6 
7790.1 

0.45 

-
29.0 

7792.4 
7797.0 

0.46 

-
30.0 

7799.4 
7804.2 

0,48 

-
31,0 

7806.5 
7811.6 

0.50 

-
32,0 

FUEL OIL 
F.O. Totalizer-Start Lbs/Hr. 
Start Test Time 
F.O. Totalizer-End Lbs/Hr. 
End Test Time 
Difference Lbs/Hr. 

EQUIPMENT STATUS 
Boiler Blowdown-Open % 
Supplying Stn Aux Stm Yes/No 
Circulating Pumps Number 

FUEL OIL ANALYSIS 
F.O. Temp. ® Heater *F 
F.O. Temp. ® Burner Declt *F 
Sulfur, wt. % 
API Gravity ffi 60 'F. API 
Higher Heating Value BTU/Gal 

-
0600 

5,244 
0700 

5,244 

-
0731 

5,170 
0831 

5.170 

-
0900 

6,631 
1000 

6,831 

-
1030 

7,901 
1130 

7,901 

-
1200 
6341 
1300 

6.341 

No 
No 
3 

No 
No 
3 

No 
No 
3 

NO 
No 
3 

No 
No 
3 

248 
250 

1.82 
15.9 

147,736 

245 
350 

24 0 
345 

240 
345 

TFt̂ TFn RY- r. Graf 

243 
246 

4th floor air intalte. 
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CALCULATIONS FOR HEAT RATE CURVE 
b y : l i o d n e y J u n g 

KPP UNIT NO. 3 
DATEf 0 9 - 2 0 - 0 1 

F u e l O i l T e s t e d : 0 9 - 2 1 - 0 1 
T e s t e d b y ; E .Wong 

DATAf 
GENEfiATED (MW) 
HEAT RATE(BTU/MW)G 
HEAT RATE(BTU/MW)N 
NUMBER OF TESTS 
PRIC5 OF FUEL/BBL 
H - H . V . (BTU/GAL) 

A, B. C CONSTANTS: 
GROSS A-

B= 
C= 

PREDICTED VALUES: 
GENERATED (MW) 
HEAT RATE(BTU/MW)G 
HEAT RATE(BTU/MW)N 
GROSS (MBTU) 
NET (MBTU) 
COST/KWH 
G/KWU 
G/PS-H 

7.4 
13,749 

13,535 
5 

535.4008 

147,736 

5,574.39 

(828.303) 
39.5836 

4.0 
13,995 

15,330 
55.984 

60.878 
SO.0573 
345.81 

251.93 

9.0 

13,333 
12,983 

act. 
act. 

5.0 
13.525 
14,597 

67.635 

72,985 
$0.0554 

334,17 

243,45 

9.9 
12.413 
13,018 

NET A= 

B = 
C-

5.5 
13,319 

14,323 
73.255 
73.774 

SO.0545 
339.08 
239.74 

11.4 

12,469 
13.017 

13,690.33 

(1,063.875) 
49.0427 

6,0 

13,133 
14,073 

78.799 
64.436 

SO.0538 

324.49 
236.40 

12.1 
12,402 
12,936 

6.5 
12,967 
13,847 

34,286 
90,007 

SO.0531 
320,36 
233.41 

7.0 
12,831 

13,646 
69.745 
95.524 

50.0535 
316.77 

230.77 

7.5 
12,694 

13.470 
95.307 

101.034 
50.0520 
313.64 

228.50 

6.0 

12,588 
13,318 

100.701 
106.545 

So.0515 
311.01 
336.58 

6.5 

12,501 
13,191 

106.256 
112.121 

$0.0512 
308 ,87 
325.02 

9.0 
12,434 

13,086 
111.905 
117.791 

SO.0509 
307.21 

223.81 

PREDICTED VALUES (CONT.): 
GENEItATED (MW) 
HEAT RATE(BTU/MW)G 
HEAT RATE(BTU/MW)N 
GROSS (MBTU) 
NET (MBTU) 
COST/lCWH 
G/KWIl 
G / P S - H 

9.5 
12.367 

13,010 

117.675 
123.591 
50.0507 

306.05 
222.96 

10.0 

13,360 
12,955 

123.596 

129.559 
50.0506 
305.37 
333,47 

10.5 
12,352 
13,937 

139.696 
135.729 

50.0506 
305.19 
222.34 

11.0 
13,365 
13,922 

136.011 
143.141 

50.0506 
305.50 
333.56 

11.5 
12,397 

12,942 

142.565 
148.829 
50.0507 

306.30 
323.14 

12.0 

12,449 
12,986 

149.389 
155.832 

50.0510 
307.58 

224.08 

12.5 
12,521 

13,055 
156.513 
163.185 

50.0513 
309.36 
225.38 

13.0 
12.613 

13,148 
163.967 

170.926 

So.0516 
311.63 
227.03 

X 
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MAUI ELECTRIC CO., LTD, 
KAHULUI POWER PLANT 
HEAT RATE TEST DATA 

MAUI ELECTRIC COMPANY, INC. 

KPP UNIT NO, 3 
DATE: 06-14-01 

Gross Load (K3-4) > 
Actual Test Load 

KWH 
KWH 

7,000 
7,500 

9,000 
6,500 

10,000 

10.000 

12,000 

11,500 
13,500 
13,000 

Kahului Power Plant 

Subject: Heat Rate Testing 

DATE: 06-14-01 
KPP UNIT NO. 3 

BOILER-TURBINE 
' Ambient Air Temp *F. 
Gas Entering A.H, -F. 
Gas Leaving A.H. 'F. 
Air Entering A.H, *F. 
Air Leaving A.H. *F. 
Circ. Water Inlet 'F. 
Circ. Water Outlet *F. 
Condenser Vacuum Hg. 
Barometric Pressure Hg. 
Excess 02 % 
Feedwater Flow [xiOOOl Lb/Hr 
Steam Flow (xiOOO) Lb/Hr 
Throttle Stm. Press. PSIG 
Feedwater to Blr. 'F. 

GENERATOR 
Genera to r I n t e g r a t o r , S t a r t 
Genera to r I n t e g r a t o r , S top 
Gene ra to r I n t e g r a t o r , DiKWH 
Genera to r V o l t s v . 
Gene ra to r Amps A. 
Gene ra to r VARS MVAR 

35 
525 

380 
155 

420 
70.0 
82.7 

28.40 
30.09 

2.40 
78.0 
75.0 

600 
315 

37 

540 

383 
158 

410 
71.0 

33,3 
28.60 
30,10 

1.40 
87.0 
65.0 

600 
320 

66 
575 

385 
155 
415 

72,0 
86. 1 

28.35 
30.10 
0.70 

105.0 
103.0 

600 

335 

89 
520 

389 
156 
440 

72.0 
86.2 

28.10 
30.10 
0.34 

124.0 
123.0 

600 

345 

90 
630 

390 
155 

443 
72.0 
33.9 

28 
30.10 

0.0 

128.0 
127.0 

600 

350 

8611.5 
6616.8 

7.3 
11,100 

428 

5.5 

8621.5 
8639,9 

8.4 
11.000 

506 

5.6 

8634.1 

6644.2 

10.1 
11,000 

601 
6.2 

8649.3 
6661.0 

11.7 

11,000 
660 

6.2 

B666.0 
6678.0 

12.0 
11,000 

64 5 

6.0 

F.O. Temp. • F . 
F.O. Temp. ( C o r r . l 
F.O. Flow (Lbs /Hr . ) 
Tes t Time (Hours) 
S p e c i f i c G r a v i t y ffi F.O.Temp 
F.O. Used ( G a l s . ) 
PT RATIO 
KW (Gen.) 
KW ( A u x . l 
BTU/gal (Approx.) 
BTU/gal (Test Lab) 

HEAT RATE (APPROX.) 
HEATRATE (APPROX.IN 
HEAT RATE (ACTUAL)-G 
HEAT RATE (ACTUAL)-N 

FUEL CORRECTION: 

7.5 
230 

0.94095 
5,213 
1 

534.6 
1 

7.300 
430 

151,000 

149,643 

13,130 
13,952 

13.012 
13.827 

T E S T 

8.5 
231 

0,9406 
5,874 
1 

715.3 
1 

B.400 
430 

151,000 
149,643 

12,858 
13,552 

12,74 2 

13,430 

L O A D S - M W 

10.0 11.5 
230 

0.94095 
7,016 
1 

854.4 
1 

10,100 
460 

151,000 
149,643 

12.774 

13,383 
12,659 

13.263 

239 

0.9413 
8,259 
1 

1,005.7 

1 
11.700 

460 
151.000 

14 9,64 3 

12,980 
. •• . c 

12,863 
13,413 

12.0 
229 

0.9413 
6,482 
1 

1,032.6 
1 

12.000 
490 

151,000 
149,643 

12,996 
13,550 

12,379 
13,428 

AUX, TRANSFORMER 
Aux. KWH Mtr. Start (XIOKWH 
Aux. KWH Mtr. End (XlOO) KWH 
Aux. Load Indicator MW 
Aux. Volts V. 
Aux. Amps A. 

6432.2 

5486.5 
0,43 

-
28.0 

6487.9 
5492.2 

0.43 

-
26.0 

6494.2 

5496.6 
0.46 

-
29.0 

5501.0 

6505.8 
0,46 

-
31.0 

6507.3 
6513.7 

0.49 

-
31.0 

FUEL OIL 
F.O. Totalizer-Start Lbs/Hr. 
Start Test Time 
F.O. Totalizer-End Lbs/Hr. 
End Test Time 
Di fference Lbs/Hr. 

EQUIPMENT STATUS 
Boiler Blowdown-Open * 
Supplying Stn Aux Stm Yes/No 
Circulating Pumps Number 

FUEL OIL ANALYSIS 
F.O. Temp, ffi H e a t e r -F 
F.O. Temp, ffi Burner Dec l t 'F 
Su l fu r . Wt. * 
API G r a v i t y ® 60 - F . API 
Higher Hea t ing Value BTU/Gal 

-
0650 

5,313 

0750 
5,213 

-
0810 

5,874 

0810 
5.874 

-
0937 

7,016 
1037 

7,016 

-
1105 

8,259 
1205 

8,259 

-
1230 

8482 

1330 
8.482 

No 
No 

3 

No 
NO 

3 

NO 
No 

3 

No 
No 

3 

No 
No 

3 

330 
236 

1.85 
11.7 

149,643 

231 
235 

230 
236 

229 
234 

TESTED BY: G.Graf 
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CALCULATIONS FOR HEAT RATE CURVE 
by: Rodney Jtmg 

KPP UNIT NO. 3 
DATE; 06-14-01 

Fuel Oil Tested: O6-I8-OI 
Tested by; K.Yokoyama 

GENERATED (MW) 

HEAT RATE(BTU/MW)G 
HEAT RATE{BTU/MW)N 

NUMBER OF TESTS 
PRICE OF FUEL/BBL 
H.H.V. (BTU/GAL) 

A, B. C CONSTANTS: 
GROSS 

PREDICTED VALUES: 
GENERATED (MW) 

HEAT RATE(BTU/MW1G 
HEAT RATE(BTU/MW)N 

GROSS (MBTUl 
NET (MBTU) 
COST/KWH 

G/KWH 
G/PS-H 

A-

B = 

C= 

7.3 
13,012 
13,827 

5 
S25.3311 
149,643 

17, 971,92 
(1,063.133) 

54.9313 

4.0 
14,533 

15,816 
58.093 
63.265 

50,0583 
356.83 
261.42 

8.4 
12,742 

13,430 

act. 
act. 

5.0 
13.936 

15.055 
69.679 
75.377 

50.0559 
344.33 
350.85 

10.1 

12,659 
13,263 

NET A= 
B' 
C= 

5.5 
13,683 

14,725 
75.259 
80.986 

SO,0549 
338.08 
346.30 

11.7 

12.363 

13.413 

20,190.16 
(1,359.543) 

66.5170 

6.0 

13,459 
14,426 

80.751 
86.565 

SO.0540 

332.53 
242.25 

12.0 

12,879 
13,428 

5.5 

13,261 
14,163 
36.197 

93.063 
$0.0532 

327.65 
336.70 

7.0 

13,091 
13,933 

91.633 
97.529 

$0.0525 

323.45 
235.64 

7.5 

12,949 
13,735 
97.115 

103.014 

$0.0520 
319.93 

233.08 

8.0 
12,834 

13,571 
102.670 
108.567 

$0.0515 
317,09 

231.01 

8.5 
12,745 

13,440 
108.343 

114.239 
50.0511 
314.93 

229.43 

9.0 
12,566 

13,343 
114.177 

120.079 

$0.0509 

313.45 
223.35 

PREDICTED VALUES (CONT.l: 
GENERATED (MW) 

HEAT RATE(BTU/MW)G 
HEAT RATE(BTU/MW)N 

GROSS (MBTUl 
NET (MBTUl 
COST/KWH 
G/KWH 

G/PS-H 

9.5 
12,654 

13,278 
120.211 
126.138 

$0.0508 
313.64 
227.77 

10.0 
12,649 

13,246 
126.486 
132.464 

$0.0506 
312.52 

227.63 

10,5 
12,571 

13,248 
133.049 
139.109 

SO.0508 
313,06 
228.06 

11.0 
12,731 
13,284 

139.934 
146.121 
50.0510 

314.31 
228.96 

11.5 
12,799 
13,352 

147.186 
153.551 
$0,0514 

316.23 
230.38 

12.0 
12,904 
13,454 

154.845 
161.449 
SO.0518 

318.82 
232.37 

12.5 
13,036 

13,589 
162.953 
169.664 
30.0523 

322,09 
234,65 

13.0 
13,196 
13,757 

171.550 
178.847 

SO.0530 
326.04 

237.53 
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MAUI ELECTRIC CO., LTD, 
KAHULUI POWER PLANT 
HEAT RATE TEST DATA 

MAUI ELECTRIC COMPANY, INC. 

KPP UNIT NO. 3 

DATE: 01-10-01 

Gross Load (K3-41 > 

Actual Test Load 

BOILER-TURBINE 
Ambient Air Temp 
Gas Entering A.H. 

Gas Leaving A . H . 
Air Entering A.H. 
Air Leaving A.H, 

Circ. Water Inlet 
Circ. Water Outlet 
Condenser Vacuum 

Barometric Pressure 
Excess 02 

KWH 
KWH 

•F, 
*F. 
•F. 

•F. 
*F. 

•F. 
•F. 
Hg. 
Hg. 

% 
Feedwater Flow (XlOOO) Lb/Hr 
Steam Flow (xiOOOl 

Throttle Stm, Press, 
Feedwater to Blr, 

GENERATOR 
Generator integrator. 
Generator Integrator, 

Generator Integrator, 
Generator Volts 
Generator Amps 

Generator VARS 

Lb/Hr 

PSIG 
•F. 

Start 
Stop 

DiKWH 
V. 
A. 

MVAR 

7,000 
6.000 

9,000 
9.000 

10,000 
10,000 

12.000 

11,000 
13,500 
13,000 

83 
500 

345 
157 

390 
72.0 
83.0 

28.90 
30.15 

3.10 
81.0 
79.0 

600 
310 

83 
510 

350 
162 
390 

73.0 
64.0 

28.80 

30.15 
2.50 

92.0 
90.0 

600 
315 

64 
530 

350 
155 

390 
73.0 
65.0 

23,60 
30,15 
2.10 

105.0 
102.0 

600 
325 

87 

550 

370 
170 
400 

73.0 
87.0 

28.40 
30.10 
2.10 

115.0 
113.0 

600 
332 

88 
570 

380 
172 
410 

73.0 
39.0 
23.2 

30.08 
2.1 

125.0 

134 .0 
600 

339 

7197.2 
7205.0 

7.8 
11,500 

450 

5.0 

7209.2 
7216.2 

9.0 
11,500 

520 

5.5 

7223.9 
7234.0 

10.1 
11,500 

582 

5.4 

7241.2 
7252.3 

11.1 
11,500 

530 

6.5 

7261.2 
7273.2 

13.0 
11,500 

570 

6.5 

ICahului Power Plant 

Subject: Heat Rate Testing 

DATE; 01-10-01 
KPP UNIT NO. 3 

F.O. Temp, *F. 
F.O. Temp. (Corr.) 
F.O. Flow (Lbs/Hr.) 

Test Time (Hours) 
Specific Gravity © F.O.Temp 
F.O. Used (Gale.) 
PT RATIO 
KW (Gen.) 

KW (Aux.) 

BTU/gal (Approx.) 

BTU/gal (Test Lab) 

HEAT RATE (APPROX.) 
HEAT RATE (APPROX.IN 

HEAT RATE (ACTUAL)-G 
HEAT RATE (ACTUAL)-N 

FUEL CORRECTION: 

8.0 
232 

0.94025 
5,422 
1 

550.3 
1 

7,800 
450 

151,000 
149,595 

12,782 
13,554 

12,663 
13,438 

T E S T 

9.0 
232 

0.94025 
5,175 
1 

751.9 
1 

9.000 
460 

151,000 
149,595 

12,616 
13,295 

12,498 
13,173 

L O A D S - M W 

10.0 11.0 
232 

0.94025 
6,960 
1 

847.6 
1 

10.100 
460 

151,000 
149,595 

12,672 
13,304 

12,554 

13,180 

230 

0.94095 
7,575 
1 

922.4 
1 

11,100 
460 

151,000 

149,595 

12,548 
13, 115 

12,431 
12,993 

12.0 
230 

0.94095 
6,216 
1 

1,000.4 
1 

12,000 
500 

151,000 

149,595 

12.589 
13.136 
12.472 

13.014 

AUX. TRANSFORMER 
Aux. KWH Mtr. Start [XIOKWH 
Aux. KWH Mtr, End (XlOO) KWH 
Aux. Load Indicator KW 
Aux. volts V. 

Aux. Amps A. 

8559.4 
6553 , 9 

0.44 

-
29,0 

8566.1 
8570.7 

0.45 

-
29.5 

8573.4 

6576.2 

0.46 

-
29.9 

8581,4 

6566.2 
0.47 

-
30. 1 

8590.0 
6595.0 

0.49 

-
30.5 

FUEL OIL 
F.O. Totalizer-Start Lbs/Hr. 
Start Test Time 
F.O. Totalizer-End Lbs/Hr. 

End Test Time 
Difference Lbs/Hr. 

EQUIPMENT STATUS 
Boiler Blowdown-Open * 
Supplying Stn Aux Stm Yes/No 

Circulating Pumps Number 

FUEL OIL ANALYSIS 
F.O. Temp, ffi Heater -F 
F.O. Temp. ® Burner Declt'F 
Sulfur, wt. * 

API Gravity ® 60 -F. API 
Higher Heating Value BTU/Gal 

-
0615 

5,422 

0715 
5,422 

-
0745 

6,175 

0845 
6,175 

-
0920 

5,950 

1020 
5,960 

-
1100 

7,575 

1200 
7,575 

-
1245 

8216 

1345 
8,216 

No 
Yes 

2 

No 
Yes 

2 

NO 
Yes 

3 

No 
Yes 

3 

No 
Yes 

3 

232 
244 

1.77 

12,6 
149.595 

232 
241 

232 
241 

230 
238 

TF„t!TRn RY- R^iymnnd 

230 
237 
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CALCULATIONS FOR HEAT RATE CURVE 
b y : R o d n e y J u n g 

KPP UNIT MO, 3 
DATE: 0 1 - 1 0 - 0 1 

DATA; 
GENERATED (MW) 
HEAT RATE[BTU/MW)G 
HEAT RATE(BTU/MWIN 
NUMBER OF TESTS 
PRICE OF rUEL/BBL 
H . H . V . (BTU/GALI 

F u e l O i l T e s t e d ; O I - 1 2 - 0 1 
T e s t e d b y : K.Yoltoyama 

7,8 
12,653 
13,438 

12 
13 

9,0 
498 
172 

10.1 
13,554 
13,130 

11.1 

12,431 
12,993 

12.0 
12,472 
13,014 

S 3 1 . 5 7 3 1 a c t . 
1 4 9 , 5 9 5 a c t . 

A, B, C CONSTANTS: 
GROSS A= 

B> 
C = 

PREDICTED VALUES: 
GENERATED (MW) 
HEAT RATE(BTU/MW)G 
HEAT RATE(BTU/MW)N 
GROSS (MBTU) 
NET (MBTU) 
COST/KWH 
G/KWH 
G/PS-H 

,253.27 

310.938) 

13.5030 

4.0 
13.225 

14,425 
52.901 
57.700 

$0.0657 

326,77 
233,06 

5.0 
13.036 

14, 103 
65.160 
70.517 

$0.0657 

322.08 
234.55 

NET A= 
B-

C-

5.5 
12,951 

13,958 
71.232 
76.770 

SO.0653 
319.99 
233.12 

16,123.25 
(506.967) 

20.6020 

6.0 

12,873 
13,323 
77.241 

62.939 
50.0649 
318.07 

231.72 

6.5 
12,802 

13,698 

83,215 
89,040 

SO.0645 

316.31 
230.44 

7.0 
12,738 

13,584 
69.166 

95.088 
SO.0542 
314.72 

229.28 

7.5 
12.680 

13.480 
95.103 

101.099 

$0.0639 
313.30 
223.25 

8.0 
12,630 

13,386 
101.036 

107.038 
50.0637 

312.04 
227.33 

8.5 

12,585 
13,303 

106.976 
113.071 

50.0635 

310.95 
226.54 

9.0 
12,548 
13,229 

112.933 
119.054 
SO.0633 

310.03 
325.87 

PREDICTED VALUES (CONT.l: 
GENERATED (MW) 

HEAT RATE(BTU/MW)G 
HEAT RATE(BTU/MW)N 
GROSS (MBTU) 
NET (MBTU) 
COST/KWH 

G/KWH 
G/PS-H 

9.5 

12.518 
13.156 

118.916 
135.081 
$0.0631 
309.23 
225.32 

10.0 
12,4 94 

13.114 
124.937 

131 .138 

$0.0530 

303.59 
224.89 

10.5 
12,477 
13,071 

131.004 
137.250 

SO.0629 
308.27 
224.53 

11.0 
12,465 

13,039 
137.129 
143.434 
50.0629 

308.01 
224.39 

11.5 
12,463 
13,016 

143.321 
149.704 

SO.0528 
307.92 

224.33 

12.0 
12,466 
13,005 

149,590 
156.076 
SO.0529 

308.00 
224.39 

12.5 
12,476 

13,005 
155.947 
162.565 

SO.0529 
303,24 
224 .56 

13.0 
12,492 
13,014 

162.402 
169.187 

$0.0630 
306.65 

224,86 

y o n ^ o > 
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M*UI ELECTRIC CO.. LTD. 

t tAHOlUI POWER PIANT 

HEAT fiATE TEST DATA 

MAUI ELECTRIC ty^MPAMY. INC. 

KPP UNIT NO, I 

DATE; 08-3m)6 

G i o K L o M l K 3 - i l —» 
A c l u » T « I L a M 

BOILER TUR BINE 

Amfciwit Air Tenp "F. 

Q » E m e r i ( i g A H "F, 

G w l M v i n g A.H. "F, 

Ak Entgting A.H. "F. 

Ai l Lsnwig A.H. -F. 

Ore. W t f w Inial "F, 

C r c W B I K OuUel -F. 

C o n d e n i a Vacuuni Hg. 

B«romisihc P r s u m Hg 

E > c m 0 2 % 

F H i t v n i H F I t M (XIOOO) LtyHr 

SW»m FkM (XIOOO) LNHr 

ThroBH Stm. P f e n , PSIG 

F»«*«r i ie i LO Bk. "F, 

GENERATOR 

G a n H M a I n u g m w . Stan 

GenetMDt I rWgraIn , Step 

G w w s i o t hitearmoi, Difl. MWH 

G H W t t d t Volls V. 

Oenersioc Aiium A. 

Gunarator VARS MVAR 

AUX, TTWNSEORMER 

A u . . KWH MB, S u n (XlOO) ItWM 

Aiju. KWH m t . End (XlOO) ItWH 

AUK, Intesratn, Dilf. KWH 

A U I , LOBd I n H c i w MW 

AUK. A m p i A, 

8S 

e i 5 

3 M 

16S 

35« 

7C 

Bi.e 

26.7 

29.S7 

D.7 

93 B 

87,1 

585 

3 1 ! 

9C 

633 

416 

16e 

359 

TC 

86 

ZS.6 
29.57 

0.3 

loe.e 
101,3 

5fl7 

325 

BS 

665 

*31 

152 

35C 

7C 

SB.e 

28.3 
29 57 

0,3 

123.4 

l i s 

SB.e 

335 

BE 

604 

441 

143 

35C 

7C 

003 

28.2 

29 45 

0.3 

127.1 

12B.C 

sse 
34C 

3464 

355.3 

8.9 

11600 

U C 

3.2 

360.8 

370.B 

10.0 

11600 

500 

t 

376.4 

388.1 

11.7 

11600 

820 

5.9 

3g7.5 

41D.1 

12 6 

11600 

850 

5 5 

0.0 

Kahukil Powm PUnl 

S u C i K l H s a l R V s T n l m g 

DATE: 08-31.06 

KPP UNIT NO. 4 

F.O, Twiw, -F, 

F.O. TWTO. ICoir,) 

F O U H g > ( L t a . ) 

T n l Tune (Hourt) 

SpecHtc Gisvity ^ F.O.Temp 

F.O. U i M (Gals.) 

PT RATIO 

KW{Gwi . ) 

KW(Au i l ) 

e T U J ^ ( A n m , ) 

BTLUg« ( T M > L M I ) 

HEAT RATE (APPROX ) 

HEAT RATE (APPROX.)N 

HEAT R A I E ( A C T U A L ) ^ 

HEAT RATE (ACTUAL)-N 

FUEL CORRECTION. 

8.9 

234 
093355 

6,308.0 

1 

J68,1 

1 

8,900 

560 

151,000 

149,500 

T E S T L O A D S - M W 

10 11.7 

233 

0.9399 

7,086.0 

1 

662.9 

1 

10,000 

sec 
151,000 

149,500 

233 

0 .93M 

8,300.0 
1 

1,010.7 

1 

11.700 

58C 

151,000 

149,500 

126 

!30 

0.94095 

8.960.0 

1 

1,091.1 

1 

12,600 

S90 

151OT0 

149,500 

0 

D 

102145 

1 

1 

0 

151,000 

149,500 

13.033 

13,908 

12,903 

13,769 

13,030 

13,802 

12,900 

13.665 

13,044 

13,725 

12,915 

13,5SB 

13,076 

13,716 

12,946 

13.582 

KMVKK 

•wvw 
• n v i D i 

•CNVlO! 

600.1 

B05.T 

5,6C 

0.58 

36 

eoB.g 
814.5 

S.6C 

o.ec 
33.0 

817.3 

823 1 

5 8i: 

D.6C 

3 4 0 

827,( 

833.5 

5.9C 

0 8 1 

35.0 

0.00 

FUEL OIL 

F.O, Toul i iB i -S l»n 

s u n T e i i 

F.O. T0Bli i(»i.£nd 
E n g T « i 

anmena 

LbVHf 

Tlni« 

Ltur th 

rune 

Lb* im 

0 

D64C 

6309 

074C 

6306 

D 

0B15 

7086 

0915 

7DB6 

0 

D945 

B3O0 

1045 

8300 

0 

1130 

B9eo 
1230 

8960 

0 

0 

EQUIPWENT STATUS 

Boflef Blowdown-Opnn % 

Sutcly ing s m A u i Sim Vet/No 

C i o i t a i i i g Pump l N u m b d 

FUEL OIL ANALYSIS 

F.O. TwTxi. O H e * M r T 

F.O. Temc. Q Bumm O K * " F 

5 u l h i l , W L % 

A P I G « v i l y O 6 0 - F , API 

Highet H u b n g Vakj* BTU/GM 

0 

No 

3 

0 

No 

3 

0 

No 

3 

0 

No 

3 

0 

234 

220 

IS.2 

149.500 

233 

220 

2331 2301 1 
2201 2211 1 

TESTED 8v, ̂ ^ a a a 

y o n 
^ o > 
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CALCULATIONS FOR HEAT RATE CURVE 
bf. Rokiey Jung 

KPP UNIT NO. 4 
DATE; 08-31^16 

DATA: 
M N E R A T E D (MW) 
HEAT RATE(BTunyiw)G 
HEAT RATE(BTU'MW)N 
NUMBER OF TESTS 
PRICE OF FUEL«aL 
H H V.IBTUrt iAL) 

A, B,C CONSTANTS: 
GROSS A -

B ' 
C -

PREDTCTED VALUES 
GENERATED (MW)G 
HEAT RATE(BTL«MW)G 
GENERATED (MWjN 
HEAT RATE(BTU/MW)N 
GROSS (MBTU) 
NET (MBTU) 
COSTlKWH 
G/KWH 
GiT'S-H 

PREDICTED VALUES (CONT.) 
GENERATED |MW)G 
HEAT RATE(BTU(MW)G 
GENERATED |MW)N 
HEAT RATE|BTU(MW|N 
GROSS(MBTU) 
NET(MBTU) 
COST/KWH 
Gfl<WH 
& / P S H 

8.9 
12,903 
13,769 

t 
558 7187 K 3 

149,500 I d 

13,548,30 
(131.098) 

6.5998 

4.0 
13,130 

3 4 
14,704 

52,5 
5 0 6 

0.1228 
324.40 
236 33 

9 5 
12,898 

B 9 
13,708 

122,5 
122 6 

0,1206 
318.69 
237,17 

Fuel OH T o w t l . 

10.0 
12.900 
13.665 

SO 
13,056 

4 4 
14,450 

65.3 
64 2 

0.1221 
322.63 
235 04 

1D.0 
12,897 

9.4 
I3,««7 

129 0 
1290 

0,1206 
31866 
232,15 

09-01-06 
Teseo Dy; K Nsk»m»Hu 

11,7 
12.915 
13,568 

N £ T A = 
B-
C -

S.S 
13,027 

4 9 
14,335 

71.6 
70 8 

0.1218 
321.86 
234 48 

10.5 
12,899 

9 9 
13.633 

135 4 
13S.5 

0.1206 
318 71 
232,19 

12.6 
12,946 
13,582 

16,049.47 
(401.674) 
16 3405 

6.0 
12,999 

5 4 
14,228 

78.0 
77 4 

0,1216 
321,18 
233 99 

11.0 
12,905 

10.4 
1J ,6M 

142.0 
142,1 

0.1207 
316 64 
232.29 

12,975 12,954 12.936 
5.9 

14,129 
84.3 
83.9 

0.1213 
320.58 
233.55 

11.5 
12,913 

10,9 
13,591 

148.5 
148.7 

0.1206 
319 06 
232.44 

6.4 
14,038 

90,7 
9 0 4 

0.1211 
320,06 
233,17 

12.0 
12,925 

11.4 
13,582 

155.1 
155.1 

0.1209 
319.36 
232.66 

6.9 
13,956 

97.0 
9 6 9 

0.1210 
319 62 
232.85 

13,5 
12,941 

11,9 
13,582 

161.6 
161.9 

0,1210 
319.73 
232.93 

12,922 12.911 
7,4 

13,112 
103 4 
103.3 

0.1208 
319 27 
232,59 

13 0 
12,959 

12 4 
13,589 

166 5 
168.6 

0.1212 
320.19 
233.27 

7.9 
13,816 

109 7 
109.7 

0.1207 
318 99 
232.39 

13,756 
118 1 
118.1 

0.1207 
318 80 
232.25 

WORKSHEET 

M E G A W A T T S - I 
X 

6 9 
10 

11,7 
12 6 

(GROSS) 

X-2 
7 9 2 1 

100 
136,89 
156.76 

X ' 4 
HEAT RATE = Y 
y VX 

33 2 
7911.769917 
358.9931971 

713 B8 
15379 3156 

704969 62742241 12903 09604 114837.555 10220542 
1000 10000 12900.1096 129001.096 1290011 

1601.613 18738.8721 12914.70*77 151102.046 17678939 
2000376 25204,7376 12945,82454 183117.389 20552791 

S30fl.9S8 60217.8338 51663.73495 556056.086 61352382 

6.599775361 
-131.098026 
13518,30006 

WORKSHEEl(NET| 

MEGAWATTS 
X ) 8.9 

10 
11.7 
12.6 

K 
•2 

79 21 
100 

136 89 
158 76 

33 2 
-35441 859 
-1870.4453 

713.BB 
15379 316 

MEAT RATE • V 
'3 X-4 y YX YX*2 

704.969 6274.224 1376949 1225485 1090681 
1000 10000 13665 37 136653.7 1366S37 

1601 613 18736.87 13588.31 15B963.3 18601D4 
2000376 25204.74 13581.8 1711306 2156246 

5306.958 60217.63 54604.97 589316.1 6473569 

18.34048 
-401.674 
1604947 

y o n 
qo ^ c 
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MAUI ELECTRIC CO.. LTD. 

KAHULUI POWER PLANT 

HEAT RATE TEST DATA 

KPP UNIT NO. 4 

OATE; M-1SJ)6 

Gro»Lo» i1 fK3 -4 )—> 

A d u d T H I Load 

SOI LER-TURBINE 
Ambienl Air Tcfnp 

G a t Enl«nng A.H. 

G»Laav«>g A H . 

Air Leflvmg A.H, 

Ciic. Wala i Inlal 

Clic. Water OUln l 

CoilOBilftBr VftCuum 

B»njmB»ic P i m o i B 

E i c « i 0 2 

FeeOwWH Flow (XI OOD) 

S l « m FIDO (XIOOO) 

ThtotUe Sim, Pres i . 

F e e d w i M to Sir, 

KWM 

KWM 

•F, 

•F. 

T . 

•F, 

•F, 

•F. 

•F. 

Hg. 

Mg. 

S 

LtuMr 

Lb f f * 

PSIG 

•F. 

MAUI ELECTR»C COMPANV. WC. 

GENERATOR 

G«n«ratDr lnlv9rKDT. Siart 

Gflnaralor W f i ^ K a , Stop 

G«nAauv Inlegrntor, Orfl. 

G«rerat<- Volts 

Gwi f ln to r Amp t 

G w w a n r VARS 

1 7.000 

i 9,000 
9000 

i n 000 

lO.DOO 1 12,000 1 13.500 

11,500 1 12,600 1 

8 2 4 

627 

403 

15C 

35C 

TC 

64 

28,7 

30.44 

0 4 

86.S 

8 9 4 

568 

320 

8 4 5 

642 

4 i r 

14j 

14:̂  

7f 

85 

7B7 

30.46 

O.J 

9 4 f 

M d 

589 

375 

84 .e 

677 

432 

14C 

342 

7C 

67.7 

28.4 

30.49 

0.2 

i l l 

116.4 

587 

140 

84.( 

69( 

4S2 

146 

352 

7( 

88,C 

28,: 
30 4( 

0,1 

1 2 2 ; 
126.7 

582 

34e 

MVAR 

6435.1 
8444.1 

9 0 

11600 

450 

3.2 

114513 

114613 

lO.O 
l l f i i m 

490 

3.9 

8470.3 

8481.8 

11.5 

11600 

570 

3.9 

8466 

8500 6 

12.6 

1160C 

630 
4.1 

0 0 

AUX. TRANSFORMER 

A u . . KWH Mir, s u n (XIDO) KWM 

A u . KWH Mtr. End (XlOO) KWH 

Au>. imet^alor. Din. KWH 

Au. . Load Indicslor MW 

A u . . A m p l A. 

Kahului Paww Plant 

S u d t w l Haal Rale T a t l n g 

DATE: 04-15-06 

KPP UNIT NO. 4 

F.O T«r<). T , 

F.O. T«in>. (Con.) 

F.O, U u g e (Lbs ) 

Teo T]nw (Hours) 

SoBofic Giavity Q F O Tsmp 

F.O. Used (GMs.) 

PT RATIO 

KW(GwT) 

KW ( A u . ) 

BTUle i l (Appro. ) 

B T U ^ ( T M I Lab) 

HEAT RATE (APPROX.) 

HEAT RATE (APPROX )N 

HEAT RATE ( A C T U A L ) ^ 

HEAT RATE (ACTUAL^N 

FUEL CORRECTION. 

9 

2 M 

0.93815 

6.477.0 

1 

788.7 

1 

9.000 

52t 

151,000 

151.405 

T E S T L O A D S - M W 

10 11,5 

235 

0.9392 

7.047,0 

1 

858,1 

1 

10,000 

530 

151,000 

151,405 

233 

0.9399 

6.299 0 

1 

1,010,6 

1 

11,500 
S4C 

151,000 

151,405 

12.6 

232 

094025 

8.941.0 

1 

1,088 8 

1 

1260O 

56C 

151.000 

151.405 

0 

0 

1.02145 

1 

1 

0 

151,000 

151,405 

13,233 

14,044 

13,269 

14,082 

12,958 

13,583 

12,993 

13,720 

13,270 

13,923 

13.305 

13,961 

13,048 

13.655 

13,083 

13,691 

IDIWOI 

IDIV/OI 

KOIVW 

KtNIOi 

5699.0 

S904.2 

5.20 

0.62 

36 

S906.1 

M l 3 4 

^ V . 

(157 

,33.0 

5917.7 

5923.1 

S.40 

0.58 

34.0 

5925.9 

59315 

sec 
0,59 

0.00 

340 

FUEL OIL 

F.O. Tolakier-Starl 

s u n Test 

F O, Tota i ier Eiv) 

End TMt 

[ W l H n K K 

I t a / H i . 

Tinw 

Lb»/Hr, 

Time 

LbaA*. 

C 

0546 

6477 

0646 
6477 

0 

073C 

7047 

08,30 

7047 

0 

0918 

6299 

1018 

8299 

C 
i04e 

8 M 1 

i i 4 e 

8941 

0 

0 

EQUtPMENT STATUS 

BnkflT Bkwdown-OpAT % 

S u R i ' v ^ Stn Auv Sim YAS^NO 

Circul i t ing Pu inp i N u n l w 

0 

No 

3 

n 
Nn 

:i 

0 

No 

3 

0 

No 

3 

0 

FUEL OIL ANALYSIS 

F O Terre. © Healer T 

F O Tamp. Q Burner Deck T 

SuWur, Wl , % 

API Gravity @ 8 0 ' F , API 

H ig rw Heabng Value BTU'Gal 

238 

235 

12.4 

151,40s 

2351 2331 2321 1 

23?l 2311 228l 1 

TF<lTFnRY M T M i n f l i 

X 
Si 

CfQ 
a 
_ Os 
UJ 

O 

UJ 
OS 
to 

D O 
O > 
n ^ 7^ Tp 
tn ^ 
H UJ 

z 
p 
to 
o o Os 

o 
UJ 
oo 
- J 



CALCULATIONS FOR HEAT flATE CURVE 
by: Rodn«y JuDfi 

KPP UNIT NO. 4 
DATE; 0 4 - 1 5 « 

DATA. 
GENERATED (MW) 
HEAT RATE(BTUni»W)G 
MEAT RATE(BTU'MW|N 
NUMBER OF TESTS 
P R K E OF FUEL/BBL 
M.M.V, (BTU'GAL) 

A, B, C CONSTANTS 
GROSS A> 

B-
C -

PRE OCT ED VALUES, 
GENERATED <MW)G 
HEAT RATE(BTU/MW)G 
GENERATED (MW)N 
HEAT RATE(BTU/MW)N 
GROSS (MBTU) 
NET (MBTU) 
COST/KWH 
tSfliWH 
G/PS-H 

PREDICTED VALUES (CONT. 
GENERATED (MW)G 
HEAT RATE(BTU/«ilW)G 
GENERATED (MW)N 
HEAT RATE(BTU/MW)N 
GROSS (MBTU) 
NET(MBTUl 
COST/KWH 
GnnvH 
G/PS-M 

9 0 
13.269 
14,082 

4 
S56.2311 a d 

151,405 a d 

14,082 57 
(159 952) 

6.8066 

4.0 
13,552 

3 5 
14,998 

5 4 2 
52 2 

0,1198 
334 83 
243 93 

9.S 
13,177 

9 0 
13,948 

125 2 
125 2 

0,116S 
325.56 
237,19 

Fuel Oil Tssled 

IOO 
12,993 
13.720 

S.O 
13,453 

4.5 
14,737 

67,3 
66.0 

0,1190 
332.39 
242.15 

10.0 
13,164 

9 5 
13,897 

131.8 
131.6 

0.1164 
325.24 
236.95 

Tested Oy; 

H.S 
13.305 
13,961 

NET A " 
B> 
C -

5,5 
13,409 

5 0 
14.619 

73.7 
72.8 

0.1186 
331,30 
241.36 

10.5 
13,154 

10.0 
13,855 

138.1 
136.1 

0.1163 
324 99 
236,76 

0420,06 
I t l 

12.6 
13,063 
13.691 

16.331.36 
(394.227) 
15.0838 

6.0 
13,368 

5 5 
14,609 

60.2 
7 9 5 

0.1182 
330.29 
240.62 

11,0 
13,147 

10.5 
13,820 

144.6 
144.7 

0.1163 
324.82 
236.64 

B5 
13,330 

6.0 
14,408 

88.6 
86.1 

01179 
329.36 
239 95 

11.5 
13,143 

11.0 
13,793 

151,1 
151 2 

0.1162 
324.74 
238.56 

7,0 
13.296 

6 5 
14,311 

93.1 
92.7 

0.1176 
328.S2 
239.34 

12 0 
13,143 

11.5 
13,773 

157.7 
157.8 

0.1162 
324.74 
238.58 

7,5 
13.266 

7 0 
14.223 

99.S 
99.3 

01173 
327,76 
236.78 

12 5 
13,147 

12.0 
13,760 

164 3 
164 6 

0.1163 
324 82 
236.64 

8.0 
13,239 

7.5 
14.143 

105.9 
105.6 

01171 
327.09 
238.29 

13.0 
13,154 

124 
13,756 

171.0 
171,1 

0.1163 
3 2 * 9 9 
236.76 

8 5 
13,215 

6.0 
14,070 

1123 
112.3 

0.1169 
326 50 
237.87 

9 0 
13,194 

6 5 
14,005 

118.7 
118 8 

0.1167 
326.00 
237,50 

WORKSHEET 

MEGAWATTS i X 
X 

(GROSS) 

X-2 
9 

10 
11.5 
126 

0 
0 

81 
100 

132 25 
156.76 

0 
0 

X-4 

HEAT RATE - y 
Y YX YX-2 

729 6561 13266.5047 119416.54! 1074748.9 
1000 10000 12992,564 12992564 1299256.4 

1520.875 17490.0625 13305.1115 153008,782 1759601 
2000.376 25204.7376 130B2.9639 164845.345 2077051.4 

473.01 5250.251 59255 8001 52649,1441 567196 31 6210657,6 

30.43 
-6291.99902 
-392 871654 

857.373 

14229.7603 

e.n65e34T 
-159 951885 
14082,5737 

WORKSMEE(NET) 

MEGAWATTS ' X 
X x-2 

11,5 
12.6 

132.25 
158.76 

3043 
-44514 934 
-2080.6266 

657,373 
14229.76 

HEAT RATE • Y 
•3 K-4 y YX yx-2 

729 6561 14082,14 1267393 1140653 
1000 10000 13719 71 137197,1 1371971 

1520.875 17490.06 1396066 160547 5 1846297 
2000378 25204,74 1369147 1725126 2173658 

472,01 5250 251 59255.8 55453 98 596996.4 6532579 

15 06382 
-394 227 
16331.36 

X 
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MAUI ELECIRIC C O , LTD. 

KAHULUI POWER PLANT 

HEAT RATE TEST DATA 

MAUI ELECTRIC COMPAMY, N C , 

KPP UNIT NO. 4 

DATE; 01,21-06 

G ioa i Load (K3-4) —> 

Adusl Ten Load 

BOILER-TURaiNE 

AmttenI Air Temp 

G M Erifenng A H. 

Gat Leaving A.H, 

All Entering A H. 

/IM taavinp A M. 

Circ. Water Inlet 

Circ Water Outlet 

Conder^aer Vacuum 

Barometric Praaauie 

Eicess 0 2 

FewMaler Flow (XIOOO) 

Sieam Flow (Xiooo; 

ThroiOe Stm. PrWiS 

FeeOwaiar lo B^, 

GENERATOR 
Generator Integriitor 

Cvaneralor Integrator 

s u n 

Stop 
Generator ki tegrt lor. Did. 

Generator VoKi 

Genaralor Ampa 

GenenUrVARS 

KWH 

KWH 

•F, 

•F. 

•F, 

•F, 

•F, 

•F, 

•F, 

Hfl 

Hg. 

% Lb/Mr 

Lb/Hr 

PSIG 

-F, 

MWH 

V, 

A. 

MVAR 

1 7,000 

1 
9,000 

9.500 

10,000 

10,500 

12.000 

11,500 

13,500 

12,500 

67.9 

631.7 

402 3 

152.9 
351.4 

70 

8S 

28 0 

30 3 

0,S 

690 

95 

590 

320 

88 

548.9 

4DS.8 

141 

344.6 

70 

86.3 

28.5 
30.5 

0,5 

99.7 
104.2 

589 

335 

87,t 

671,1 

422.5 

127 

337,1 

7C 

Bf 

28.3 

303 

0.4 

110 2 

116.4 

585 
345 

9 0 1 

693 

437 

133 6 

3418 

70 

69 5 

2 8 2 

3 0 3 

OS 

123.1 

127.5 

582 

3S1 

OC 

4 4 1 8 t 

4428.1 

9.5 

11600 

460 
2.4 

4433.4 

4443.9 

10,5 

11600 

500 

2,8 

445S,( 

4467,; 

11,6 

1160C 

570 

3.7 

4478 3 

4490.9 

126 

11600 

630 

4 2 

AUK. TRANSFORMER 

/kui. KWM MD. s u n (XlOO) K V m 

Au. , KWM Mtr. End (XlOO) KWH 

Au. . Meg rs tB , OK. KWK 

/kui. L O H InHcatoi M W 

Au. . Ampe A. 

0.00 

4S94.6 
460D.1 

5.50 
D6S 
38.0 

4602,9 
4S0S.S 

5.60 
0.59 
37.0 

4614 4 
4620.0 

5.6C 
D6C 
38.0 

4625.1 
4630.9 

5.80 
066 
39.0 

Kahului Power PMH 

SubfaO. H u t Rate T s i B i g 

DATE; 01-21-06 

KPP UNIT NO 4 

F O. T e n ^ . ' F . 

F.O, Temp, (Corr.) 

F.O. U u g e (Lbs.) 

Teal Time (Houre) 

SpflOflc Gravity O F O.Temp 

F O. Used (Gals.) 

PT RATIO 

KW (Gen.l 

KW (Au i . l 

BTU/gal (Appro.. 1 

BTU/gal (Test Lab) 

HEAT RATE (APPROX.) 

MEAT RATE (APPROX. )N 

HEAT RATE (ACTUAL H J 

MEAT RATE (ACTUAL)-N 

FUEL CORRECTION 

0 

c 
1.02145 

1 

1 

c 
151.000 

150,357 

T E S T L O A D S - M W 

9.5 10 5 
237 

0.9365 

6,719 0 
1 

818 2 

1 

9,500 

550 

151,000 

150,357 

238 

0.93885 

7,343 0 
1 

8 9 4 2 

1 

10,500 

560 

151,000 

150,357 

11.5 

232 

0,94025 

8,232.0 

1 

1,002.4 

1 

11,500 

56C 

151,000 

150,357 

12 5 

228 

0.94165 

8,818.0 

1 

1.073.8 

1 

12,600 

580 

151,000 

150,357 

KDIV/O! 

SDIV/OI 

«DIVJO! 

HDIV/O! 

13,005 

13,604 

12,950 
13,746 

12,859 
13,584 

12.804 

13,526 

13,162 

13,836 

13.106 

13,777 

12,868 

13,489 
12,814 

13.432 

FUEL OIL 

F,0. Totakier-Stvt 

Stan Teat 

F.O. Toial iBr End 

End Teal 

Difference 

EQUIPMENT STATUS 

Boiler Skwdoim-Open 

Supplying Stn A u . Stm 

Cvculaling PumpB 

Lbi/Mr. 

Time 
L b l « r , 

Tima 

LbUMr, 

% Yam/No 

Number 

1 '̂  
1 
i 1 
1 0 

c 
0559 

6719 

0669 

6719 

0 

0730 
7343 

0830 

7343 

D 

0933 

8232 

1033 

8232 

0 

1126 

6818 

1226 

8818 

0 0 

No 

3 

0 

Uo 

1 

0 

No 

3 

0 

No 

3 

FUEL OIL ANALYSIS 

F.O Temp. Q Maater 'F 

F.O. Temp. O Bumer [Jet t "F 

S u l l u r , W l % 

API c a v i t y O 6 0 - F , API 

HiBher Heaiaig Value BTU«la l 

13 £ 

150.357 

2371 2361 2321 

223t 224l 223I 

TESTED BV: t U l t u S i 

2281 

2211 

X 

rro 
0 

OS 

rt 
"^ UJ 
OS 
t o 

0 n 
0 > 
n ^ 7^ Tp 
rn ^ 
H UJ 

Z 
0 
t o 
0 
0 
CDs 
0 
UJ 
00 
~-J 



CALCULATIONS FOR HEAT RATE CURVE 
by. Rodney Jung 

KPP UNIT NO, 4 
DATE: 01-21-06 

DATA; 
GENERATED (MW) 
MEAT RATE(BTU'MW)G 
HEAT RATE(BTU'MWIN 
NUMBER OF TESTS 
PRICE OF FUEL/BBL 
HH.V , (BTU'GAL) 

A, B, C CONSTANTS 
GROSS A . 

B ' 

c« 

PREDKTED VALUES: 
GENERATED (MW)G 
MEAT RATE(BTU/MW)0 
GENERATED IMWIN 
MEAT RATE(BTU/MW)N 
GROSS (MBTU) 
NET (MBTU) 
COST/KWH 
G/KWH 
Grf-S-H 

P9EDIC IEO VALUES (CONI . 
GENERATED (MW)G 
HEAT RATE(BTUrt iw)G 
GENERATED (MWIN 
MEAT RATE(BTU/MW)N 
GROSS (MBTU) 
NET(MBTU) 
COST/KWH 
CVKWM 
Gff-S-H 

3 

Fud 0 1 Tested: 01 

9 5 
12,950 
13,745 

554 3922 K L 
150,357 ac l 

19,14327 
1,1104761 

46.2643 

4.0 
15,474 

3.5 
16,071 

81,9 
56.5 

0 1333 
382.31 
276 52 

9 5 
12,950 

9 0 
13.745 

1230 
123 0 

01115 
319 95 
233 09 

5 0 
14,797 

4.5 
16,130 

74.0 
71.6 

0.1275 
366.61 
266.36 

100 
12,866 

9 5 
13,621 

128.6 
128.7 

0.1108 
317 86 
231.57 

Teded by. rti 

10 5 
12.804 
13,526 

NET A -

s> 
c-

5.5 
14,498 

SO 
15,752 

79.7 
78,0 

0.1249 
358. IS 
280,92 

10.5 
12,804 

9.9 
13,526 

134 4 
134 4 

0.1103 
316.38 
230.48 

25J36 

21,460.88 
(1,348.282) 

564341 

6 0 
14,218 

5.5 
15.403 

8 5 3 
83.9 

0 1225 
35129 
255.92 

n o 
12,768 

10.4 
13.458 

140 4 
140.5 

0 1100 
315 47 
229.82 

12.6 
12,814 
13,432 

6 5 
13,964 

6.0 
15.081 

90.8 
89.7 

0.1203 
345 02 
251.38 

11 5 
12,756 

109 
13,419 

146 7 

146.8 
0.1099 
315.16 
229 60 

7,0 
13,735 

6 5 
14.788 

96,1 
95.4 

0.1183 
339 35 
247.23 

12.0 
12,768 

11 4 
13.408 

153 2 
1S3 4 

0,1100 
315 46 
229 82 

7.5 
13.530 

7.0 
14.523 

101.5 
100.9 

0.1165 
334 28 
24363 

125 
12.804 

11.9 
13,425 

160 0 
160 3 

0.1103 
316 34 
23046 

8 0 
13.348 

7.S 
14.266 

106 8 
106.4 

0.1150 
329 80 
240.27 

13.0 
12,864 

12,4 
13,471 

167.2 
167,3 

01108 
317.83 
231.55 

6 5 
13.191 

8.0 
14,078 

112.1 
111.9 

01136 
325 92 
237 44 

9.0 
13,058 

8.5 
13,898 

117.5 
117.4 

0.1125 
322.64 
23S,0S 

WORKSHEET 

MEGAWATTS - X 

90.25 
110 25 

15.02 
-11762.536 
-546 82156 

334.252 
7446.8402 

HEAT RATE • y 

857.375 81450625 12949 59421 123021,145 1168700.9 
1157.625 121550625 128O440354 134446237 14116S55 

156 76 2000.376 25204 7376 12813.70356 161452665 2034303.6 

359.26 4015.376 45504.8626 36567.70133 418920.047 4614689.9 

48.26427601 
-1110 476188 
1914326709 

WORKSHEE(NET) 

M E G A W A T T S - X 
X x - 2 

90.25 
110,2S 

15.02 
.30410.582 
-1388.0006 

334 252 
7446,8402 

HEAT RATE - Y 

857,375 814S.063 13745.38 130581,1 
1157.625 12155 06 13525 78 142020.7 

1240520 
1491217 

158.76 2000.376 25204.74 13432 169243.2 2132465 

3S928 4016376 45504.86 40703.16 441845 4864202 

66.43405 
• 1348 28 
21460 86 
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MAUI ELECTRIC CO., LTO. 
KAHULUI POWER PLANT 
HEAT RATE TEST DATA 

KPP UNIT NO. 4 
DATE: 12-22-05 

Gross Load {K3-4) —> 
Aciual Tesi Load 

BOILER-TURBINE 
ArriCienl Air Temp 
G i i Enlaring A.H. 
Gas Leaving A.H. 
Air Entertng A H. 
Am Leaving A.H. 
Circ Waler Inlet 
C r c Water Outlel 
C^ondenasr Vecuum 
BanxneWc Pressure 
E . c a u 0 2 
Feedwater Flow (XIOOO) 
Steam Flow (X1OOO) 
Ttiroltlo Stm, Press, 
Feedwater to Bk. 

KWM 
KWH 

•F, 
•F. 
•F, 
•F, 
•F. 
•F. 
•F, 
Mg. 

I i 
Lb/hr 
Lb/Hr 
PSIG 
•F. 

MAUI ELECTRIC COMP/kNY, INC. 

GENERATOR 
G e n e r a u tnlegiator. Start 
Generanr i i iegratnr. Stop 
Generator Integrator. Diff. 
G a n H B H VolB 
Generator Amcis 
Generatw VARS 

81,G 
628.3 
103 0 
149.7 
348.2 

7C 
85.2 
28.7 

3044 
0.9 

93.9 
97.1 

sai 
330 

83,7 
64C 

408.3 
140.6 
341.5 

7C 
K 

28,7 
30 47 

0.9 
96.e 
103 
589 
335 

90 
667.6 
422,1 

129 
335 7 

70 
87.9 
28.5 

30 46 
0 8 5 

109 5 
115.9 

585 
345 

94E 
685 { 
431,6 
130.2 
3354 

71: 
89.1 
28 4 

3043 
DS 

122.f 
124.7 

585 
350 

MVAR 

55442 
55539 

9 7 

115O0 
470 
2 9 

5560.3 
55706 

103 
115O0 

SIO 
3.0 

5581 
5592.5 

11,5 
11500 

580 
3,1 

5596.9 
5611.4 

12.5 
1150C 

620 
3.9 

0.0 

Kahulu Povver Planl 

SubiacI: Meat (tela Tai l ing 
DATE: 12-22-05 
KPP UNIT NO. 4 

F O. Tanw. -F, 
F.O, Temp, (Corr,! 
F.O. Usege(Lbi . ) 
Teat Time (Houia) 
SpeciSc Gravity tP F.O.Temp 
F.O. Used (Gals.) 
PT RATIO 
KWfGen.) 
KW{Au. . ) 
BTU/gal (Appro . ) 
BTUfgal (Tew Lab) 

HEAT RATE (APPftOX.l 
HEAT RATE (APPROX.)N 
HEAT HATE (ACTUAL )-G 
HEAT RATE (ACTUAL)-N 

FUEL CORRECTION. 

9 6 
241 

09371 
6,760 0 

1 

822.0 
1 

9.700 
550 

151.000 

T E S T L O A D S - M W 
10 4 11.5 
239 

0.9378 
7,199.0 

1 

876 6 
1 

10,300 
660 

151,000 

232 
0 9402S 
S.049.0 

1 

9802 
1 

11,500 
6SC 

151.000 

12,5 
232 

0 9402S 
8,753 0 

1 

1,065.9 
1 

12,500 
59C 

151.000 

0 
0 

1 02145 

1 

1 

0 
151,000 

12,796 
13,565 

12.652 
13,591 

12,670 
13.553 

12.876 
13,514 

-

SDCVTO 

mvni 
KOIVIOI 
•DIV/W 

AUX. TRANSFORMER 
Au. . KWH MB, S u n (XlOO) KWH 
A.J.. KWH MU. End (XlOO) KWH 
A U I InteyatDr, OKI. KWH 
A u i L O K ) Indicator MW 
/ k j i . Amps A. 

426 0 
431.5 

5.50 
0 65 

37 

43S.0 
440 6 

560 
0 59 
34.0 

445.9 
451,7 

5.80 
0 67 
39.0 

454.7 
460.6 

5.90 
0 62 
3S.5 

0,00 

FUEL OIL 
F.O. Touluer -S lan 
s u n Test 
F.O, ToUfcier-End 
End Test 
Oirierence 

LbsMr 
Time 
LbwMr 
Time 
LbsMr 

0 
0648 
6750 
0749 
8750 

0 
0825 
7199 
092S 
7199 

0 
1021 
8049 
1121 
8049 

c 
1152 
8753 
1252 
8763 0 

EQUIPMENT STATUS 
Boilef BlowfJcrwfvOpfln % 
Supplying Sm Aux Slin Yts/No 
CirtulalriO P w r v t N u n t w i 

0 
No 
3 

D 
No 
3 

0 
No 
3 

0 
No 
3 

FUEL OIL ANALYSIS 
F.O, Temp, O Healer "F 
F.O. lerre. @ Bumer Dec* "F 
S u l u r . W l H 
API Gravity e 60 -F. API 
H>7>*r Heating Value BTUfl je l 

241 
224 

239 
225 

2321 2321 1 
2231 2221 1 

TESTED BY, M J t t u a i 

X 

a 
Os 
- J 
o 
UJ 
OS 
to 

a 
0 
0 
7̂  
m H 
Z 
0 

0 
> 

TS 
--1 
UJ 

to 
o 
o 
OS 
I 

o 
UJ 
00 
-o 



CALCULATIONS FOR HEAT RATE CURVE 
b y RoOnay Jung 

KPP UNIT NO, 4 
DATE; 12,22-05 

Fuel O i Tes tM . 
Tested by: 

DATA, 
GENERATED (MW) 
HEAT RATE(BTU/MW)G 
HEAT RATE(BTUfMW)N 
NUMBER OF TESTS 
PRICE OF FUEL/BBL 
H.H.V, (BTU/GAL) 

12,796 
13,565 

154 4068 a d . 
151,000 esL 

11,5 
12,870 
13,553 

125 
12,876 
13.514 

A, B, C CONSTANTS. 
GROSS A= 10,992.24 

307 941 
(12SS04) 

12,295.17 
246 593 

(11.9290) 

P W D C T E D VALUES. 
GENERATED (MW)G 
MEAT RATE(BTUAW)G 
GENERATED (MW)N 
MEAT RATE(BTUniiw>N 
GROSS (MBTUl 
NET (MBTU) 
COST/KWM 
G/KWH 
G/PS-H 

12.023 1Z217 
3.5 

13,091 
48.1 
45 2 

O1031 
297.05 
21641 

45 
13.230 

61.1 
58.9 

01048 
301.86 
219 91 

12,305 12,387 12,462 12,531 12594 12,651 12,701 12,745 
5 0 

13,291 
67.7 
6 5 8 

01056 
304.03 
221.50 

S.S 
13,345 

74.3 
72,7 

D1063 
30605 
222 97 

8 0 
13,394 

81.0 
797 

0,1069 
307.91 
224 32 

6.5 
13,437 

87,7 
86.7 

0.1075 
309 62 
225.57 

7,0 
13,474 

945 
93.6 

0.1080 
311,17 
226.69 

7,5 
13,504 

1012 
100.6 

O1085 
312.56 
227,71 

8.0 
13,529 

106.0 
107.6 

0.1090 
313.80 
228.81 

B5 
13,548 

114.7 
114.5 

0.1093 
314 89 
229 40 

PREDICTED VALUES (CONT,): 
GENERATED (MWIG 
HEAT RATE(BTU/MW)G 
GENERATED |MW)N 
MEAT RATE(BTU/WW)N 
GROSS (MBTU) 
NET(MBTU) 
COST/KWH 
G/KWH 
C W S H 

12,782 
9 0 

13,561 
121.4 
121.4 

0,1097 
315.62 
230.06 

10,0 
12,814 

9 5 
13,568 

12B.1 
128 2 

0,1099 
316.59 
23065 

10,5 
12,639 

9 9 
13,569 

1348 
1349 

0,1101 
317.21 
231.10 

11,0 
12,657 

I 0 4 
13.564 

141.4 
141 6 

0,1103 
317.67 
331.43 

11.5 
12,870 

10 9 
13,553 

148 0 
148 3 

O1104 
317 98 
231.66 

12.0 
12,876 

11.4 
13,537 

154.5 
154.6 

0.1105 
318.13 
231.77 

12.5 
12,876 

11.9 
13,514 

160 9 
160.9 

0.1105 
318 13 
231.76 

13.0 
12,«e9 

12.4 
13,465 

167 3 
167.3 

0.1104 
317.97 
23165 

WORKSHEET 

MECWIWATTS • X 
X 

9 7 
0 

11.5 
12.5 

0 
0 

GROSS 1 

<-2 > 94.09 
0 

132 25 
156.25 

0 
0 

MEAT RATE » Y 
3 X-4 y YX 

912673 8852.9281 12795.582 124117.146 
O O O O 

1520 875 174900625 12869 8088 148002 801 
1953.125 24414.0626 12875,8208 160947.759 

o o o o 
D D 0 0 

YX-2 
1203936.3 

0 
1702032.2 

2011847 
0 
0 

WORKSHEE(N 

MEGAWATTS 
X X 

9.7 
0 

11,5 
12.5 

0 
0 

ET) 

- X 
2 

94.09 
0 

132 25 
156 25 

0 
0 

382,59 4186.673 50757.0531 38541.2115 433067,706 4917815.5 

12.08 
7964 419193 
364 2885471 

266.736 
5696.0512 

-12.580389 
307.941332 
10992.2399 

MEAT RATE - Y 

912673 6652928 13564.72 131577.7 1276304 

1520.875 17490.06 13553.37 155863 8 1792433 
1953.125 2441406 1351367 1689208 2111510 

38259 4386673 507S7.05 40631.75 456362 3 5160248 

12.08 
-45590831 
203.06473 

266 736 
5896,0512 

-11,929 
246.5926 
12295,17 

n 
> 

T- 7^ ^ 

X 
rrq 
n 
OS 
0 0 

o 
UJ 
ON 
to 

n O 
n 

Z 
o 
to 
o o OS 

o 
U J 
oo - J 

--4 
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MAUI ELECTRIC CO.. LTD, 
KAHULUI POWER PLANT 
HEAT RATE TEST DATA 

KPP UNIT NO. 4 
DATE: 06-27-05 

Grass Load (K3-4) —> 
Aciual Test L [ » d 

BOILER-TURBINE 
Arnbrem Aa Temp 
Gaa Entering A.M. 
Gas Leaving A H 
Air Entenr>g A H. 
Ak Leaving A.M. 
Cka. Water Inlel 
C i rc Waler Outlel 
Condenser Vacuum 
Elarometrlc Pressure 
E . c * s a 0 2 
F a e d w i M Flow (XIOOOI 
Sleam Flow (XIOOO) 
Throtba S t m Prea* 
Fesdwatar lo B», 

KWH 
KWM 

•F, 
•F, 
•F. 
•F. 
•F, 
•F, 
•F. 

Mg. 

* LtVHr 
IDIHr 
PSIG 
•F, 

MAI/I ELECTRIC COMPANY, INC. 

8 8 7 
614 

401.4 
151.1 
3440 

70 
6 4 7 
28.8 
30.4 
0 4 4 

8S 
91,27 

590 
325 

93 2 
6 2 9 7 
414.1 
155.1 
347 4 

7C 
86 

28 6 
30.4 
0.24 

90 
103 
590 
330 

9 4 6 
661 9 
425.1 
150 8 
343.2 

7C 
67.5 
2 8 4 
30.3 
0 2 
104 
113 
590 
340 

9 6 7 
883.1 
4 4 0 9 
1364 

340 
70 

89 8 
28.1 
30.3 
0 2 
124 
130 
565 
350 

CKNERATOR 
Generator bitegralor, SUrl 
Generator Megrator. Str>p 
Generator Integrator, DiH MWH 
Generator Vots V, 

Generator Amps A. 
Generator VARS MVAR 

OC 

2710 
2718,9 

8.9 
11600 

438 
4 5 

2735 8 
2746 
10 2 

118O0 
530 

5 

2753.2 
27G4.2 

11.0 
11600 

570 
4.7 

2770.4 
2783.7 

13 3 
11600 

540 
4.5 

Kabukii Power PMnl 

SitifiKS. Heal Rate TesSng 
DATE: 06-27-05 
KPP UNIT NO, 4 

F.O. Temp. 'F . 
F O T e n ^ . (Corr.) 
F O. U u g e ( I M . ) 
Test Time (Hours) 
Spedta G iay t f % F.O.Temp 
F.O. Used (Gals.) 
PT RATIO 
KW(Gen.) 
KW (Aui.) 

BTU/gal (A (xn» . ) 
BTU/gal (Test Lab) 

HEAI RATE (/kPPROX.) 
HEAT RATE l l i P t f l O X . f i 
HEAT RATE (ACTUALl-G 
HEAT RATE (ACTUAL 1-N 

FUEL CORRECTION 

T E S T L O A O S - M W 
0 
0 

1.02145 

1 

1 

0 
151,000 
148,905 

; 23C 
0.94095 
6.400.0 

1 

779.3 
1 

6.900 
53C 

151,000 
146.905 

IC 
240 

0.93745 
7.600.0 

1 

925.5 
1 

10,200 
56C 

151,000 
148,905 

11 
230 

0 94095 
8.000.0 

1 

074.2 
1 

11.000 
560 

151.000 
148,905 

125 
228 

0.94165 
9 M 0 . 0 

1 

1.120.3 
1 

13.300 
620 

151,000 
148,905 

1DIV/D1 
*DIV/01 
l a t v i o i 
• DIV/OI 

13,223 
14,060 
13,039 
13.865 

13,701 
14,497 
13,511 
14,295 

13,373 
14,090 
13,187 
13,895 

12.719 
13,341 
1Z543 
13,156 

AUX. TRANSFORMER 
A u . . KWH Mtr, s u n (XlOO) KWH 
A U I . K W H MD. End (XlOO) KWM 
A m , Integrator, Oid. KWH 
A u . . Load Indcalar MW 
/kui- Amps A. 

D.OC 

4896.9 
4902.2 

530 

33,0 

4912 0 
4917 6 

5. GO 

37.0 

4921.3 
4926.9 

56C 

34.0 

4929.7 

4935.9 
620 

350 

FUEL O i l 
F.O. T o u l i e r - S l a n 
Start Test 
F.O, Totaluer-End 
End Test 
Dillerence 

EQUIPMENT STATUS 
Bo4er BlowdDwn-Opiin 
Scvc ' i i ng Stn A u . Sbn 
Circulating Pumps 

FUEL OIL ANALYSIS 
F.O. Temp. O Heater 
F.O, Terr^ Q Burner C>erA 
S u > u r , w i \ 
API CSravity e 60 'F . 
Miglwr h e a t n ; Value 

LbsAIr, 
T m . 
LbsMr. 
Time 
Lbsfltr, 0 

22352400 
0732 

Z23S8800 
0832 
6400 

22378800 
1021 

22380400 
1121 
7600 

22383600 
1201 

22331600 
1301 
8000 

22396000 
1331 

22405200 
1431 
9200 

% Yes/No 
NuiT«ei 

1 0 
1 Ves 
i 3 

0 
Yas 

3 

0 
Yee 

3 

0 
Yes 

3 

15 0 
148.905 

2301 2401 2301 
2261 230l 224l 

TF.STFnBY: Pai i le t l -St i - rman 

228] 
215| 

n 
> 

X 
OQ 

§ I -o 
U J 
Os 
to 

H 
Z 
p 
to o o 
OS o 
U J 
0 0 
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CALCULATIONS FEW HEAT RATE CURVE 
by, Rodney Jix ig 

KPP UNIT NO. 4 
DATE: 08-27-05 

Fuel OH Tested: 0907-OS 
Tested by: K.Okuyama 

DATA; 
GENERATED (WW) 
HEAT RATE(BTLIf»ilW)G 
HEAT RATE(BTUnilW)N 
NITMBER OF TESTS 
PRCE t tF FUEL/BBL 
H H.V, (BTU'GAL) 

S3S.9801 acL 
146,905 acL 

10 2 
13,511 
14.295 

110 
13.187 
13.895 

13.3 
12.543 
13,156 

A. B, C CONSTANTS, 
GROSS A - 22,112 68 

(1,250 7181 
39.9384 

25,910.31 
(1,730.1731 

57,9859 

PREDICTED VALUES: 
GENERATED (MW)G 
HEAT RATE(BTU/MW1G 
GENERATED (MWIN 
HEAT RATEIBTUilitWlN 
GROSS (MBTU) 
NET(MBTU) 
COST/KWH 
GWVM 
Gfl>S-H 

PREDICTED VALUES (CONT,) 
GENERATED (MW|G 
HEAT RATE|BTU/MW)G 
GENERATED (MWIN 
HEAT RATE(BTUIWW1N 
GROSS (MBTU) 
NET(MBTU) 
COST/KWH 
GlKWM 
G/PS-H 

19,917 
71,0 
69.1 

0.11D6 
438 53 
31948 

9 5 
13,835 

9 0 
14,707 

131 4 
131 9 

O0862 
341.64 
249 04 

16,709 
84.3 
8 3 8 

0,1051 
416.51 
303 44 

10.0 
13,599 

9 5 
14,407 

136 0 
136.4 

0.0848 
338 01 
244.79 

18,148 
9 0 4 
9 0 2 

D.1D25 
406.24 
295.95 

10,5 
13,363 

9 9 
14,136 

140.6 
140.5 

0.0834 
330.67 
240.90 

17,617 
96.3 
9 6 4 

OIOOO 
396 46 
266.83 

11,0 
13,167 

10.4 
13,895 

145,1 
145.1 

00822 
325.83 
237,37 

17,114 
101.9 
102 2 

0.0977 
387.18 
282 07 

l l . S 
13,011 

109 
13,682 

149.6 
149 7 

0.0611 
32148 
234.20 

16,840 
107 2 
107 7 

0.0955 
376.39 
275 66 

12.0 
12,855 

114 
13.496 

154.3 
154.4 

0.0601 
317 62 
231.39 

16,196 
112.3 
117 9 

00934 
370.09 
269 62 

12.5 
12,719 

11.9 
13,343 

159 0 
159 3 

0 0793 
314 26 
228.94 

15,780 
117,3 
117.9 

0.O914 
362.29 
263 93 

13.0 
12,603 

12.4 
13,216 

163.8 
164 4 

0.0786 
311.39 
226.85 

16,393 
122,1 
122.7 

0 0895 
354 98 
258 61 

15,036 
126.8 
127 4 

0.0876 
348.16 
253 84 

MEtiAWATTS • X HEAT RATE • Y 

1061.208 10824.3216 1351055116 137807622 1405637.7 
1331 14841 13187.33223 145060.655 1595667.2 

2352637 31290.0721 12542.83855 166819.753 2218702.7 

401,93 4744.845 56755.3937 39240 72194 449686.029 5220007.7 

15.54 
-112000 408 
-4740 81969 

387,95 

8718.4562 

39.93839206 
-1250 71757 
22112,68007 

WORKSHEE(NET) 

MEGAWATTS - X 
X x - 2 

HEAT RATE • Y 

1061 208 10624.32 14295 4 145613 1467293 
1331 14641 13894.7 152841,7 1681259 

2352,837 31290.07 13156.13 174976.6 2327188 

401,93 4744845 56755.39 4134623 473631.3 5495740 

15.54 
-131069 75 
-5550.9819 

367,95 
8718 4682 

57.98567 
-1730 17 
2591Q31 

-a 
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MAUI ELECTRIC CO., LTD. 

KAHULUI POWER PL/kNT 

HEAT R A T E T E S T D A T A 

MAUI ELECTRK COMPANY, INC. 

KPP UNIT NO. 4 

OATE; 05-24,05 

Gross Load ( K 3 J ) —» 

A d u M Teel Load 

SOIL ER-TURBINE 

Amfiaent/kir Temp 

Gat Entenng A H 

Gas Leaving A,H. 

Air Entenng A H. 

Ak Leaving A.H. 

Circ Water Inlel 

Circ Water OuOel 

Cdndensei vacuum 

Barometric (Pressure 

Feedwater Flow (XIOOOI 

Steam Flow (XIOOO) 

Throttle Stm. Press. 

F»(Svater to Bk. 

Hg. 

% 
Lb/Hr 

Lb/Hr 

PSIG 

-F. 

GENERATOR 

(jenerslpr k^tegrator. Start 

Generelor kUegralor, Stop 

G ^ w r a l w mtegrator, D « . MWH 

Generator VolQ V. 

(venerator /kmps A, 

Gansralor VARS MVAR 

AUX. TRANSFORMER 

A U I . K W H Mtr. SUH (XlOO) KWH 

A U I , KWM k«r. End (11001 t * ^ ^ 

Au>, i n e ^ a l o r , D>N, KWH 

A U I . Load Indicator MW 

Aui . /kmpe A. 

Tog] 

10S 
541: 

38C 

14C 

33C 

71: 

85 

ise 

SI 

86 

90 

592 

325 

l i e 

660 

39C 

140 

340 

70 

86 

28.6 

S3 

36 

99 

592 

335 

111 

550 

40C 

14C 

340 

7C 

ee 
28.5 

54 

106 

111 

568 

340 

110 

600 

410 

130 

330 

70 

89 

2 8 2 

54 

121 

125 

588 

350 

(in 

5131.5 

5200.( 

9 3 

1 1 6 a 

46C 

3 

5208.2 

5218.3 

10.1 

11600 

52C 
5 

622S7 

5236, e 

11.1 

116O0 

56C 

5.0 

5246 

5258,5 

1 2 5 
11600 

640 

5 0 

Ono 

2007 9 
2013.1 

5.20 

330 

2017.2 
20226 

540 

33.0 

2026.4 
2031.9 

550 

34.0 

2036 3 
2042.0 

5,70 

350 

Kahului Power PUni 

SubjecL Melt Rate Testug 

DATE; 05-24-05 

KPP UNIT NO. 4 

F.O, T»o» . -F, 

F.O. Temp, (tkirr.) 

F.O. Usage (Lbs.) 

Test Time (hours) 

S p K i f c G™v«y e F.O.Temp 

F.O, Used (Gals.l 

PTRATJiO 

KW{Gan.) 

KW{Au. . ) 

BTU/gal {A«(iro..) 

BTU/gal (Teat Lab) 

HEAT RATE (APPROX.) 
MEAT RATE (APPROX.)N 
HEAT RAIE (ACTUAL KJ 
HEAT RAIE (ACTU/kL).N 

FUEL CORRECTION: 

T E S T L O A D S - M W 

c 
c 

1 02145 

1 

1 

0 

151,000 

149.381 

s 
22t 

0,94445 

6.568.0 
1 

799 8 

1 

9,300 

520 

151,000 

149,381 

IC 

216 

0,94565 

7,016.0 

1 

854.4 

) 10,100 

540 

151,000 

149,361 

11 

21C 

094796 

7,784.0 

1 

947,9 

1 

11,100 

550 

151,000 

149,381 

12.5 

206 

0.94935 

6,700.0 

1 

1.059.4 

1 

12500 

570 

151,000 

149.381 

»DIVW 

»DIV/01 

•nvm 
^DIWO! 

12,966 

13,755 

12,847 

13,608 

12,773 

13,495 

12.S36 

13,350 

12.695 

13,567 

12,756 

13.421 

12.798 

13.409 

12,661 

13.266 

FUEL O I L 

F.O. loUfaer -S tar l 

Su r t Test 

F.O. Tota i ier ,End 

End l e s l 

DnererKa 

Lbs/Hi 

Tane 

LbsMi 

Telle 

L b l W r n 

62566192 
0615 

62572760 
0715 
6568 

82577940 
0800 

62584956 
0900 
7016 

82590044 
0940 

62597828 
1O40 
7784 

62604232 
1125 

62612932 
1225 
8700 

EOUIPMENT STATUS 

BoHer Btowdown-Open % 

Suni ly ing Stn Au> Stm Yes/No 

Clrculatir^g Pumps Number 

FUEL OIL ANALYSIS 

F.O. Temp. O Heatei 

F.O. Temp. © Borrwr De<* 

5 u » u r . W L % 

API Gravtty e 60 'F , 

Higliar Masting Value 

0 

No 

3 

0 

No 

3 

0 

No 

3 

0 

No 

3 

T 

T 

API 

BTU/Gal 149,341 

2201 2161 

2291 227! 

TESTED BY, 

2101 

2221 

J.C. 

2061 

2151 

y o n ^ o > 
<T n -^ 
— 7^ T3 
i:::̂  m -ij 

-̂  z 
f^ IO 

o o 
OS 
o 
U) 
oo 
-J 



CALCULATIONS FOR MEAT RATE CURVE 
by. Rodney Jung 

KPP UNIT NO. 4 
DATE; 05-24JM 

Fuel o a Tested: 06-02-05 
Tested by: K Chuyama 

OATA 
GENERATED (MW) 
HEAT RATEIBTU/MWIG 
HEAT RATE(BTU/MW)N 
NUMBER OF TESTS 
PRICE OF FUELf lBL 
M H V, (BTU/GAL) 

A. B, C CONSTANTS 
GROSS A -

3 ' 
C -

4 
138 9601 act. 

149,361 acL 

15,594.77 
(493 232) 
20.7921 

9.3 
12.847 
13.608 

10,1 
12,636 
13,350 

NET A -
B= 
C= 

11,1 
12,756 
13,421 

17,214.86 
(616 337) 
24,3046 

12.5 
12.661 
13.266 

PREDICTED VALUES, 
GENERATED |MW)G 
MEAT RATE(BTU/MW)G 
GENERATED (MWIN 
HEAT RATE1BTU/MW|N 
GROSS (MBTU) 
NET (MBTU) 
COST/KWH 
Gn<WM 
Q4>S-H 

15,130 
55.8 
52,7 

0 0867 
344.78 
251,18 

14,731 
6 8 2 
66.0 

00848 
337.22 
245 67 

14,549 
74 3 
72 5 

0.0839 
333.82 
243 20 

14,380 
80.3 
78.6 

0.0832 
330 68 
240.91 

14.223 
86.2 
85 1 

0.0824 
327 80 
238 81 

14,077 
92.1 
91.2 

00818 
325.17 
236.90 

13,944 
9 8 0 
97.3 

0.0812 
322.81 
235,17 

13,824 

103.8 
103 4 

0.0S06 
320 69 
233.63 

13,715 
109.7 
109 4 

0.0802 
318.64 
232.28 

13.616 
1156 
1155 

O0798 
317.24 
231.12 

PREDICTED VALUES (CONT.) 
GENERATED (MW)G 
HEAT RATE(BTl l iVW|G 
GENERATED (MW(N 
HEAT RAIE(BTUIMW)N 
GROSS (MBTU) 
NET (MBTU) 
COST/KWH 
GiXWH 
G/PS-M 

9 5 
12,786 

9 0 
13,534 

121.5 
121 5 

0.0794 
31590 
230 14 

too 
12,742 

9 5 
13,462 
127 4 
127.6 

Q0792 
314.81 
229 35 

1 0 5 
12,706 

10.0 
13,402 

1334 
133 5 

0.0790 
313 99 
228,76 

11.0 
12.685 

105 
13,354 

139 5 
139.7 

0.0786 
31342 
228 33 

11.5 
12,672 

11.0 
13.316 

145.7 
145.8 

0.0787 
313 10 
228.10 

12 0 
12.670 

11.5 
13,295 

1520 
1522 

0 0787 
313.04 

228 06 

12 5 
12,678 

11.9 
13.283 

158.5 
158 5 

0 0786 
31124 
228 21 

130 
12,697 

124 
13.284 

165.1 
165.1 

0 0789 
313,70 
226 54 

klEGAWATTS • X 
X*4 

HEAT RATE - Y 
Y YX YX-2 

Vrt3RKSHEE(NETl 

9 3 
10.1 
11,1 
125 

8649 
102.01 
123 21 
156.25 

804.357 7480.5201 128466448 119475657 11111236 
1030301 104060401 12636,1418 127625.032 12890128 
1367631 15180.7041 12756.3413 141595389 15717088 

1953.125 244140625 12660.636 158257,95 19782244 

467.96 5155414 57481.3266 50899.964 546954 028 59500696 

22.84 
.18868.6348 
^182.3387 71 

499 376 

10938.7466 

20.732116 
-493.23216 
15594.767 

MEGAWATTS • 
X X-2 

0 
9 3 

10,1 
11,1 
12 5 

( 
0 

86.49 
102 01 
123 21 
156.25 

HEAT RATE - Y 

804.357 7480.52 13607.71 126551.7 1176930 
1030301 10406 04 13349.9 134834 1361823 
1367.631 15180.7 13421.36 148977,1 1853646 

1953125 2441406 13265 54 1658193 2072741 

467.96 5155 414 67481.33 53644 51 576182.1 6265141 

22.64 
-42921.34S 

-1985.707 
499.376 

10938,746 

y o n 
^ o > 

UJ 
OS 
to 

24 30455 
-618,337 
17214 86 
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MAUI ELECTRIC C O , LTD. 
KAHULUI POWER PLANT 
HEAT RATE TEST DATA 

KPP UNIT NO. 4 
DATE. 04-13J>5 

Groaa Load (K3-4) — > 
Ai lual Ts i t LoaO 

BOILER-TURBINE 
/krr lmnt/kv Temp 
G K Entertng A H, 
Gas Leaving A.H, 
t i Enler i ig A.H. 
A * Leaving A H 
Circ Waler Ir let 
C R . Water Outlel 
CorvJenser Vacuum 
BarometrlL Pressure 
E > c e i s 0 2 
Feedwater Flow (XIOOO) 
Sieam F k M |X1 DOO) 
ThroDle son. Press. 
Feedwater l o B k , 

KWH 
KWH 

•F. 
•F. 
•F, 
f . 
T . 
•F, 
f . 
Hg 
Mg, 

% LIVMr 
LtvHr 
PSIG 
•F. 

l i lAUl ELECTRIC COMPANY, INC. 

7,000 9000 
91X10 

lODOO 
IftSOO 

12.000 1 13.500 1 
12,500 1 13,000 1 

109 
633 
414 
i s : 
364 

7C 
S 4 ( 
283 

29.71 
OE 
84 

91.S 
575 
327 

111 
(UF 
41(1 
15f 
3S5 

7C 

ai 
? R : 

29 72 
n:i 
M 
96 

57fl 
133 

113 
684 
441 
ISf 
362 

7C 
Bl 

27. e 
29.72 

0.25 
106 
116 
572 
345 

111 
706 
451 
136 
355 

7C 
9C 

27 ( 
29.72 

0.25 
11( 
128 
572 
354 

110 
736 
464 
124 
350 

70 
92 

27.3 
29.69 

0.2 
130 
140 
570 
360 

tSENERATOR 
Generator Integrator, Start 
Cver^erator Integrator, Slc^i 
Generator hitegralor. Dm. MWH 
Generator Volts V. 
Generator /kmps A. 
Generator VARS MVAR 

AUX TRANSFORMER 
Au> KWH Mtr. Stan (XlOO) KWH 
Au>. KWM ktir. End (XlOO) KWH 
Aui. lntegretor, Did, KWH 
A u i . Load Indcator MW 
Au«,Am(W A. 

713.7 
722.1 

8 4 
11600 

420 
3 

778 0 
737 B 

8 0 
n f l n r 

475 
4 8 

744.8 
755.4 

106 
116O0 

550 
4.8 

762.3 
773 6 

11.5 
116O0 

535 
5.0 

779 6 
792.1 

12.5 
11600 

640 
4.7 

9842 8 
9848.0 

5.40 
0.58 

33 

9852.3 
W57 7 

5 40 
(165 
370 

9661.6 
9867 3 

5,7C 
0.61 
34.0 

9870.0 
9876 0 

s.ec 
0.61 
35.0 

9879 4 
9865.3 

590 
0 62 
36.0 

Kahului Power Plant 

Subiect hea l Rate Tesling 
DATE; 04-13-05 
KPP UNIT NO, 4 

F.O. Temp. T , 
F.O, Temo, (Con.) 
F.O, Usage (Lbs.) 
Test Time (Hours) 
Sperrtc Gravity O F.O. Temo 
F.O, U t K ) (Gab ) 
PT RATIO 
KW(Gon.) 
KW(Au. . ) 
BTU/gal (Appro..) 
BTLI/g»l(Te«lLat>) 

HEAT RATE (APPROX.) 
HEAT RATE (APPROX.)N 
HEAT RATE (ACTUAL 1-G 
HEAT RATE (ACTUAL>N 

FUEL CORRECTION: 

0 
275 

0.9252 
6,321.0 

1 

769.7 
1 

6,400 
54( 

151,000 
151,214 

T E S T L O A D S - M W 
9 10.5 

253 
0 .93» 

6,739 0 
1 

8206 
1 

8,900 
54t 

1 5 1 « M 
151,214 

252 
0.93325 
8,061,0 

1 

9 8 4 0 
1 

10600 
57C 

151.000 
151,214 

12.5 
243 

0 9364 
8,830 0 

1 

1,075.3 
1 

11,500 
58( 

151,000 
151,214 

13 
236 

0 93665 
9.679 0 

1 

1,178.6 
1 

12,500 
590 

151,000 
151.214 

13,837 
14,787 
13,856 
14,806 

13.923 
14.822 
13,9*3 
14.643 

14,016 
14.815 
14,038 
14.836 

14,119 
14.868 
14,139 
14,830 

14,238 
14,943 
14558 
14,965 

F.O. TotaSier-Slart 
Stan Test 
F.O. Tn iabar-End 
End Test 
Dinerence 

EOUIPMENT STATUS 
Boier Blowdowrr-Open 
Supf:fying Sin A u i Sim 
CrrcuUting Pumps 

Lbs/Hr, 
Tene 
Lbsmr, 
Time 
LbaMr. 

% y^tt iNo 
N u m t w 

0 
0630 
6321 
0730 
6321 

01 
0616 
6719 
0916 
6739 

c 
0356 
8081 
1016 
8081 

01 
1132 
8630 
1232 
8830| 

0 
1300 
9679 
1400 
9679 

0 
No 
3 

n 
(̂  i 

0 
No 
3 

0 t 0 
ND No 
3 1 3 

FUEL OIL ANALYSIS 
F O . Temp ® Heater "F 
F.O, Temp @ Bumer DHCk * f 
SuDul. Wt. % 
API Gravity e 60 "F, API 
Higher Haaling Vahie B T U / ( ^ I 

275 
266 

11 
151,214 

751( 3521 
2471 2451 

TESTED BY. 

243 
237 

UT 

2361 
2371 

y o n 
^ o > 
^ n 1^ 
- 7 ^ 7 3 

^ 2 -̂  
H UJ 

s,z 
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CALCULATIONS FOR MEAT HATE CURVE 
by; RfKtney Jung 

KPP UNIT NO, 4 
DATE: 04-13-05 

Fus lO iTea lea 04-18-05 
Tested by: K.Ol iuyanu 

DATA. 
C ; E N E R A T E D (MW) 

HEAT RATE(BTU/MW)G 
MEAT RATE(BTU/k«WlN 
NUMBER OF TESTS 
PRK::E OF FUEL/BBL 
HHV, (BTU'GAL) 

13,943 
14,843 

535,7939 a c l 
151514 aci. 

10,6 
14.038 
14.836 

11.5 
14,139 
14.890 

125 
14.258 
14.965 

A, B, C CONSTANTS' 
GROSS A - 14.849.55 

(237 6001 
15,2372 

16.616.64 
(366.208) 
18,7236 

PREDCTED V/kLUES, 
GENERATED (MW)G 
HEAT RATE(BTll)WW)G 
GENERATED (MW)N 
HEAT RATE(BTU/MW)N 
GROSS (MBTU) 
NET (MBTU) 
COST/KWH 
G*<WH 
G/PS-M 

PREDICTED VALUES (CONT,): 
GENERATED (MW)G 
HEAT RATE(BTU/MWIG 
GENERATED (MW)N 
HEAT RATE(STU/MW1N 
GROSS (MBTU) 
NET (MBTU) 
COST/KWH 
G/KWH 
(VPS-M 

16,453 
5 6 6 
53 5 

0,0797 
34944 
254 57 

3 5 
13,968 

9 0 
14.829 

132.7 
132 9 

0.0787 
34510 
251.42 

15,256 
70 2 
6 8 0 

O0791 
346 95 
252.76 

too 
13.997 

9.5 
14,829 

140.0 
140 3 

0,0789 
345.84 
251.95 

15,171 
77.0 
75 2 

0.0789 
346.00 
252 07 

10 S 
14,035 

10.0 
14,838 

147 4 
147.8 

0.0791 
346,78 
252 62 

15,095 
83.8 
82.4 

0.0787 
345.22 
251.50 

11,0 
14,080 

10 4 
14,856 

1649 
154,9 

0.0794 
347,87 
253.43 

15,029 
90.7 
8 9 6 

0.0786 
344 84 
251.06 

11.5 
14,132 

10 9 
14,883 

162 5 
1625 

0 0796 
349.17 
254.38 

14,973 
97,6 
9 6 7 

00785 
344 25 
250 79 

12 0 
14,193 

114 
14,920 
170 3 
1704 

O.O80O 
35066 
26S.47 

14,925 
104 4 
103 9 

0.0785 
344.04 
250.64 

12.5 
14.260 

11,9 
14.967 

178 3 
178.3 

0.DBD4 
352.34 
256 69 

14,867 
1114 
111.1 

0.0765 
344 02 
2S0 63 

130 
14,336 

124 
15,022 

1864 
1864 

0.0608 
354 20 
258 05 

14,859 
118.4 
118.3 

00785 
344.20 
250,76 

14,839 
125 5 
125 S 

00786 
344 55 
251.02 

WORKSHEET 

MEGAWATTS ' X 
X 

(GR 

X-2 
0 

8 9 
10.6 
l l . S 
12.5 

3SS1 

0 
79.21 

11238 
132.25 
156.25 

•3 X-4 Y 
0 0 0 

704,969 6274 2241 13942.7786 
1191.016 12624,7696 14037.9316 
1520.875 17490.0625 14138.811 
1953,125 24414.082S 14258.1887 

480.07 5369,985 60803.1187 66377.5099 613714.19 6779362.8 

28,03 
52379 9271 
2435 07827 

636.895 
12745.2699 

y 
X YX-2 

0 0 
124090.73 1104407,5 
148802.08 1577302 
162594.03 1869831 3 
178227,36 2227842 

WORKSHEI (NE 

MEGAWATTS -
X X - ; 

0 
8 9 

10 6 
11.5 
12,5 

T l 

X 

a 
79 21 

112.36 
132.25 
156.25 

15 2371954 
-237.59998 
14649 5472 

X '4 
H E A T R A T E ' Y 
Y YX y x ' 2 

7D4.969 6274224 1464339 1321062 1175745 
1191 016 12624.77 14835.7 1572584 1666939 
1520.675 1749D.06 14889 58 171230 1969145 
1953,125 24414.06 14964 51 167056.4 23J8205 

480.07 5369.985 6080312 59533.17 647651 7150034 

28.03 
20049.446 
911.20528 

596.895 
12745.27 

18 72357 
-366.208 
16618 64 

X 

fTQ 
rt) 

— 
- J 

o 
UJ 
(Tl t o 

n 
o 
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MAUI ELECTRIC CO , LTD. 

KAHULUI POWER PLANT 

MEAT RATE TEST DATA 

MAUI E L E C T R K ; COMPANY, INC. 

HPP UNIT NO 4 

DATE: 02-17-05 

Gniaa LoBO (K3-4)—> 

Aciual Test Load 

BOn.ER-TURBINE 

Aintiieiil Air Tarrtp 

Gas EnMIng A.H. 

G a a i e a n i g A.H 

A i Entering A. H, 

Ik* Lea>*ig A H. 

C R , Water I r M 

Cac Waier Oullet 

CoTMlenser Vacuum 

Barometric Pressure 

E i c a s > 0 2 

Feedwater Flow (XIOOO) 

Staam FkM (XIOOO) 

Thionle Stm. Press. 

Feedwater lo Bk. 

GENERATOR 

Generator kitegrator. Start 

Gartarator kitegrator. Slop 

Generator kitegrator. Dil l , 

Generator Volts 

Generator /kmps 

Generator VARS 

1 7.000 1 9.000 

1 1 9.000 
10.DOO 

10,500 

12.000 1 13,500 1 

12.500 1 13.D00 1 

Hg. 

Hg 

\ 
Lb/Hr 

Lh/Hr 

PSKi 

MVAR 

102 
634 

411 

118 

368 

70 

85 

28.4 

29 87 

0 6 

87 

95 

575 
334 

99 

665 

425 

152 

359 

70 

88 

28.2 

2 9 9 

0.2 

102 

113 

572 

344 

102 

711 

448 

130 

350 

70 

91 

27,7 

2 9 9 

O.a 
120 

136 

568 

362 

102 

726 

456 

123 

348 

70 

92 

27.6 

29 88 

0 2 

136 
141 

570 

365 

0.0 

4569.5 
4576.4 

8 9 

11600 

475 

4 8 

4687.8 

4596.3 

10 S 

11630 

543 

6 0 

4611.1 

4623 6 

12.5 

11610 

640 

5.0 

4632,5 
4645 4 

129 

11650 

660 

5 0 

KahlAji P m n r Planl 

SuttecL Meet R a u Tet lk ig 

DATE: 02-17-05 

KPP UNIT NO. 4 

F.O, Temp, -F, 

F o . Temp. (Corr.l 

F O. Usage (Lbs.) 

Test Tme (Hours) 

Spaa i c G n v l y Q F.O Temp 

F O. Used (Gala.) 

PT RATIO 

KW<Gan.) 

KW{Au i . ) 

BTUigM (ApcRi..) 

BTU/gal (Test Lab) 

MEAT RATE (APPROX.) 

MEAT RATE (APPROX. f i 

HEAT RATE (ACIUALl -G 

MEAT RATE (ACTUALl- N 

FUEL CORRECTION. 

0 

c 
1.02145 

- 1 

. 1 

- t 

151,000 

148,310 

T E S T L O A D S - M W 

9 10.5 

26t 

0 9 3 « ; 

6,725.0 

1 

818.9 

1 

8,900 

57C 

151,000 

148,310 

243 

0 9364 

7,755.0 

1 

9443 

1 

10.500 

58C 

151.000 

148,310 

12.5 

232 

0.94025 

3,310.0 

1 

1,133.7 

1 

12500 

62( 

151.000 

148,310 

13 

230 

0.94095 

9.749.0 

1 

1,1875 

1 

12,900 

610 

151,000 

148,310 

Ktrvm 
l O I V I V 

»DIVi01 

IDIV/OI 

13,894 

11,845 
13.647 

14,580 

13,581 

14.375 

13,339 

14,119 

13.695 

14,410 

13,451 

14,153 

13.896 

14,586 

13,649 

14,326 

AUX TRANSFORMER 

/ku>. KWM MU, s u i t (XlOOl KWM 

Au«. KWH Mtr, End (XlOOl KWH 

Au>. Imegrator, DiR. KWH 

A U I . Load Indicator MW 

/kui. /kmps A 

ODO 

2031.1 

2036,8 

5.7C 

0.6C 

34. S 

2042.1 

2047,9 

6.80 

0.67 

39 0 

2054.3 

2060.5 

6.2C 

D.6G 

39 e 

2064.7 

2070.8 

6.10 

0.70 

3 6 ! 

FUEL OIL 

F 0 . ToU l l i e rS lan 

s u n Teal 

F.O. ToUl i ie rEnd 

End Test 

DifrerefKe 

LBs/Mr 

Time 

Lbs/Hr 

Time 

Lbs/Hr 0 

C 

0601 

6725 

0701 

6725 

0 

0766 

7755 

0856 

775S 

C 

1000 

931C 

HOC 

931C 

0 

1142 

9749 

1342 

9749 

EQUIPMENT STATUS 

Etodvf BlchHffOHvvOpvn % 

Supplying Sm Aux Stm Yesfl^o 

Oculabng P u n v * hhjmbw 

0 

No 

3 

0 

NO 

3 

0 

No 

3 

0 

No 

3 

FUEL OIL ANALYSIS 

F 0 Tamp. O Healer 

F.O. TeiTv, e Bumer Dedi 

Su l l u r .WL% 

API Gravity O 60 'F. 

Higher Meeikig Vakje 

•F 

•F 

API 

BTU/CM 

15 4 

148,310 

2601 2431 

2401 2301 

TESTED BY. 

2321 

227] 

MT 

230 

226 

X 
no 
Cl 
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CALCULATIONS FDR HEAT RATE CURVE 
by. Rnlney Jung 

KPP UNIT NO 4 
DATE; 02-17-05 

DATA-
GENERATED I MWI 
HEAT RATE(BTU/VW)G 
HEAT RATE(BTU/MW)N 
NUMBER OF TESTS 
P R C E OF FUEUBBL 
H H V . (STUreALl 

A, B, C CONSTANTS. 
GROSS A -

F u e l D I Tested 02-16-05 
Teated by. K-Okuyam 

13,834 
14.845 

134.6990 a d 
148,310 a a . 

23,603 54 
(1,635.560) 

83,7403 

13,581 
14.375 

13,695 
14.410 

26,628,14 
(2,186 JOS) 

96 9399 

12.9 
13,896 
14,586 

PREDICTED VALUES: 
GENERATED (MW)0 
H E A I RATE(BTU* fW)G 
GENERATED (MW)N 
H E A I RATE(BTU/MW)N 
GROSS (MBTUl 
NET (MBTU) 
COST/WATH 
GA(WH 
G/PS-H 

PREDICTED VALUES (CONT. l 
GENERATED (WW)0 
HEAT R A T E ( B T I W W ) G 
GENERATED (MW)N 
HEAT RATE(BTUAIW)N 
GROSS (MBTU) 
NET (MBTU) 
COST/KWH 
G « W M 
G/PS-H 

19.434 
704 
66.7 

0,0960 
434 88 
316 82 

9.5 
13,723 

8.9 
11.608 

1304 
130.4 

0.0764 
339 07 
247.03 

18,121 
82.6 
60.3 

0,0920 
406.15 
297.35 

10,0 
13,622 

9.4 

11,460 
136.2 
136 4 

0.0759 
336.56 
245.20 

17,536 
86.2 
86.5 

0,0894 
396.34 
266.74 

10.5 
13,563 

9.9 
14,361 

1121 
1425 

0.0756 
335-10 
241.13 

17,001 
93.8 
92.3 

0.0669 
385.56 
280.69 

11.0 
13,516 

104 
14J10 

149 0 
1431 

00755 
334 66 
243.81 

16,514 
98.9 
97.9 

0.0647 

375.81 
273.79 

11.5 
13,569 

10.3 
14,307 

156.0 
1S6.2 

0.0756 
335.26 
24125 

16,075 
104.0 
103 4 

0.0628 
367.10 
267.44 

12.0 
13,635 

114 
14.353 

163.6 
163 9 

00760 
336.90 
24514 

15,684 
109.1 
108.7 

0.0610 
359.43 
261,85 

12.5 
13,743 

11.9 
14,447 

171.8 
1716 

0,0766 
339.57 
247.38 

15,343 
1145 
111 0 

0.0795 
352.78 
257,01 

13.0 
13,893 

12 4 
14,590 

180.6 
180.8 

0.0774 
343.27 
250.06 

15,049 
1194 
119.3 

0.0783 
347.18 
252.93 

14,604 

124.8 
124 8 

0,0772 
342 61 
219 GO 

WORKSHEET 

MEGAWATTS ' X 
X 

0 
8.9 

105 
12.5 
12.9 

GROSS) 

x-2 
0 

79 21 
11025 
156.25 
166.11 

HEAT RATE • Y 
X-4 YX YX '2 

704969 62742341 1369409579 123657453 1100551.3 
1167 625 12155 0625 13580.64853 142596.81 1497266 5 
1953.125 24414.0625 13695.17779 171189.722 2139871.S 
2116.689 276922881 1389627393 179261934 23124789 

WORKSHEE(NET) 

MEGAWATTS -
X x - 2 

0 
8,9 

10.5 
12.5 
12,9 

X 

0 
79.21 

11025 
156 25 
16611 

x -4 
MEAT RATE • Y 
Y YX 

704969 6274.224 14844 83 132119 1175659 
1167.625 121SS06 14374 88 150934 1 1584808 
1953.125 24411.06 14403.91 180123.9 2251548 
2146 689 27892.29 14586 188159 4 2427256 

512,12 S962.108 705356372 55066.19604 616705918 7050168.3 612,12 6962108 70535.84 5821512 651336.4 7439472 

41,41 
172.8941971 
-141.909868 

906,656 
19675 6541 

83.71034635 
-1835.553781 
23603.54201 

41.44 
-55392.763 
-2705.2312 

906.656 
19875 654 

98.93985 
-2186 2 

26628.14 

y o n 
^ o > 
- T ^ T 3 
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MAUI ELECTRIC C O , LTD 
KAHULUI POWER PLANT 
HEAT RATE TEST DATA 

KPP UNIT NO. 4 
DATE: 12-16-04 

GnHE Load(K3-41—> 
AOual T e l l Load 

BOILER-TURBINE 
/kirfcient/kk Temp 
Gas Entering A H 
Gas Leaving A.H. 
Ak Enierkig A M. 
/kir Leaving A H. 
C k c Weter Inlet 
Circ. Water Outlet 
Condenser Vacuum 
BaromeBic Preaaure 
E«cB«a02 
Feedwater F k w (XIOOO) 
Steam Flow (XlOOOl 
ThrooieSim Press. 
FesdwBler lo Bk, 

KWH 
KWH 

-F, 
•F, 
•F. 
•F. 
•F, 
•F. 
•F. 

hg 

% Lb/Hr 
Lb/Ht 
PSK5 
•F, 

MAUI ELECTRK COMPANY, INC. 

GENERATCJR 
GeneralrH Integrator, SUrt 
Generator Integrator, Stop 
Generator kitegrator, Ord. k»WM 

Generator Volts V, 
Ger>erator Amps A. 
Generator VARS MVAR 

7,000 
8,000 

9,000 1 10,000 1 12.000 
10,0001 11,0001 12,600 

13,500 

9C 
604.5 
379 5 
111.3 
327,( 

7C 
87 

26.4 
2 9 ! 

1.2 
8C 
64 

58C 
32C 

911 101 
626| 64 7,1 

104 
677 9 

kanamillar bnriian 
100 
300 

70 
86.5 
28.3 
299 
0 4 
100 
105 
575 
310 

108.S 
318,6 

7C 

« 28.2 
29.95 

0.2 
t i e 
117 
575 
350 

115.5 
325.3 

70 
90.71 

27.9 
29.93 

0 2 
128 
137 
570 
380 

5%S,S 
5973.5 

8.C 
11600 

4DC 
3 

5983 
5993 
IOO 

11600 
500 

4 

60002 
6011.2 

11.C 
11600 

560 
4 5 

6023.2 
6035.7 

12 5 
116O0 

650 
5 

0.0 

Kahului Power r>Unt 

Subjecf Heat Rate Testing 
OATE: 13-16-04 
KPP UNIT NO. 4 

F O , I e r r » . - F . 
F.O.Temp. (Con.) 
F o u a a g e ( L b t i 
Test Tkne (Houi i ) 
Speolic Gravity Q F.O.Temp 
F 0 . Used (Gait.) 
PT RATIO 
KW (Gen.l 
KW (Au.,) 
BTU/gal ( A n n . . ) 
BTU/gal (TesI Lab) 

MEAT RATE (APPROX.) 
HEAT RATE (APPROX.IN 
HEAT RATE (ACTUAL|-G 
MEAT RATE (ACTUAL 1-N 

FOEL CORRECTION 

T E S T L O A D S - M W 
8 

270 
0 92695 
5,874.0 

1 

715.3 
1 

8.000 
520 

151,000 
139,786 

IC 
250 

0.93395 
7,248 0 

1 

882.6 
1 

10,000 
580 

151,000 
139.786 

11 
235 

0.9392 
7,982 0 

1 

972 0 
1 

11,000 
590 

151,000 
139.786 

1 2 5 
225 

09437 
9,216.0 

1 

1,122.3 
1 

1Z500 
61C 

151,000 
139.786 

0 
0 

1 02145 

1 

1 

0 
151,000 
139,766 

13,501 
11,440 
12,498 
13,367 

13,327 
14,148 
12,338 
13.097 

13,343 
14,099 
12,353 
13,052 

13,557 
14,252 
12.550 
13,194 

Kiivm 
*DNIO\ 
•DIV/01 
dDIV/O! 

AUX, TRANSFORMER 
/ku. . KWHMtr. S t a n l l l D O ) KWH 
A U I . K W H Mtr. End (XlOO) KWH 
A U I , Iniegralor, Dilt. KWM 
A u . . Load IndlcBlor MW 
A U I . /kmpa A 

2368.3 
2993 5 

5 2C 
0.62 

32 

2999 O 
30048 

580 
0 6 
34 

30086 
3014 5 

5.90 
DO 
35 

30204 
3026.5 

6 10 
0.63 

36 

0.00 

FUEL o n . 
F.O. THatn r -S la r l 
Stan Tesi 
F.O. Tola l ier End 
End Test 
Orflerence 

U u W r 
Tene 
Ltn/Hr 
Tkne 
LDSJMr 

3J006374 
0606 

33012248 
0700 
5874 

33019116 
O8O0 

33026364 
0900 
7248 

33032930 
D9S0 

33040912 
1050 
7982 

330497161 0 
1150 

330589321 
1250 
9216 « 

EQUIPMENT STATUS 
BaiWi Blowdown-Open 
Supi^ying Stn A u i Sim 
Cirajlatkig Pumps 

Yes/No 
Number 

0 
Yes 

2 

0 
Yes 

3 

0 
Y e . 

3 

" Y e . 

3 1 
FUEL OIL ANALYSIS 

F.O Temp. O Heater 
F.O. Temp. O Bumer D e l * 
S u f t x , w t \ 
API Gravity O 6 0 - F . 
Higher Healk-g Value 

•F 
•F 

API 
BTU'Gal 

270 
270 
1.86 
15.3 

139786 

250 
250 

2351 
235l 

TESTED BY; Daryl 

225 
225 

X 

rtQ 
cn 
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CALCULATIONS FOR MEAT R A I E CURVE 
by: Rodney Jung 

KPP UNIT NO. 4 
DATE; 12-16JM 

Fual oa Tested. 12-16-04 
Tesledt iy. ib 

DATA, 
GENERATED (MW) 
HEAT RAIE(BTU'MW)G 
HEAT RATE(BTU/MW)N 
NUMBER OF TESTS 
P R K E OF FUEL/BBL 
H.H.V, (BTU'GAL) 

10.0 
13,327 
14,148 

539.5024 acL 
139,786 acL 

11.0 13.5 
13,343 13.557 
11,099 14.252 

A, B,C CONSTANTS: 
( W O S S A = 17,535.29 

(834,069) 
41.2488 

19,214 89 
(950.839) 
44 2621 

PREDICTED VALUES. 
GENERATED (MW)G 
HEAT RATE(BTU/MW)G 
GENERATED (MWjN 
HEAT RATE(BTU/MW)N 
GROSS (MBTU) 

NET(MBTU) 
COST/KVm 
G « W H 
Gff>SH 

PREDICTED VALUES (CONT): 
GENERATED (MW)G 
HEAT RAIE(BTU'MW|G 
GENERATED (k™/)N 
HEAT RATE(BTU/MW)N 
GROSS(MBTU) 
NET (MBTU) 
COST'KWH 
G/KWH 
GiPS41 

16,120 
S9.4 
56.1 

0.1000 
367,13 
267.46 

9 5 
13,334 

9.0 
14.178 
126-7 
127.3 

O0897 
32946 
240 02 

15,568 
72.0 
6 9 7 

0.0969 
355.69 
259.13 

10.0 
13,319 

9 4 
14.135 

133 2 
133,1 

00896 
329.09 
239 75 

15,325 
78 1 
78.3 

00955 
350.74 
255.52 

10 5 
13,325 

9 9 
14.113 

139 9 
140.0 

0 0697 
339 33 
239 85 

15,104 
81,1 
62.6 

0.0913 
316 30 
252.28 

no 
13,352 

10.1 
14.114 

148 9 
146.9 

00698 
329 88 
240.33 

14,905 
9 0 1 
83.1 

00932 
342,36 
249.42 

11,5 
13,399 

109 
14.137 

154.1 
154.2 

0 0902 
331.05 
241.18 

14,729 
9 6 0 
35.1 

0.0923 
338 94 
248.92 

12.0 
13,466 

11.4 
14.161 

161.6 
161,8 

0.0906 
332,72 
24239 

14,574 
102.0 
101.7 

0 0915 
336.02 
244.80 

12 5 
13,655 

11,9 
14,246 

169 4 
189 4 

0.0912 
334 90 
243.98 

14,442 
108.0 
106 0 

0.0909 
333 62 
243,05 

13.0 
13,663 

12.4 
14,338 

177.6 
177.6 

0,0919 
337.59 
245.91 

14,332 
114.1 
114 4 

Q09O3 
331,72 
341,67 

14,244 
120.3 
1206 

D09OO 
330.33 
240 66 

MEGAWATTS - X 

42.75 
10634.3946 
338 256923 

872 625 
17902.6875 

'3 X-4 
512 1096 

tooo 10000 
1331 14641 

1953,125 24114 0625 

HEAT RATE • Y 
Y YX YX-2 

13501.1873 108009498 864075.99 
133271233 133271233 13327123 
13342.8031 14677D823 1614479.1 
135569031 169*61276 2118266 

441 25 4796.125 53151.0625 53728.3148 55751583 5929563.3 

41.2467851 
-634 069291 

17535291 

W0RKSHEE(NET1 

MEGAWATTS = X 
X x - 2 

HEAT RATE • Y 
3 x - 4 Y YX y X - 2 

64 512 4096 1443977 1155183 9241454 

100 1000 10000 14148.01 141480,1 1114801 
121 1331 14641 14099 03 155069 3 1705962 

156 25 1953.125 24414.06 14353.43 178155.3 3236941 

141.25 4796.125 53151,06 56933.23 590242.8 6271869 

12.75 
-36957.755 

-2006.7226 
872625 

17902 668 

41.28206 
-950 839 
19211.89 



MAUI ELECTRIC CO., LTD 

KAHULUI POWER PL/kNT 

MEAT RATE TEST DATA 

KPP UNIT NO, 1 
DATE; 08-12-04 

Gross Load (K3-4) —> 

Aciual Test Load 

BOILER-TUR BINE 

Ambient Air Temp 

Gas Entering A H 

Gas Laavkig A H. 
Ajr Entering A H , 

Air Leavkig A H. 

C k t Water Inlet 

O c . Waler Ounel 

Condenser Vacuum 
Baromatrlc Prmn j re 

E.cess 0 2 

Feedwater Ftow (XIOOO) 

Sleam Fkiw (XIOOO) 

Tnrottte Stm. Press, 

Feedwater I D Bk. 

KWH 

KWM 

-F. 

•F, 

•F. 

-F. 

•F, 

• f . 

•F, 

% LtuWr 

Lb/Hr 

PSIG 

• r . 

M/kUl ELECIRIC COMPANY, INC. 

GENERATOR 

Generator Integrator, S u n 

Generator IniegratDr, Stop 

Generator Integratcr, Dift. 

(•enerator VcJts 

Generatrw Ampa 

Genaralor VARS 

AUX, TRANSFORMER 

>ku.. KWM Mo. Stan (XlOO) 

A U J L K W H M O . End (XlOO) 

/kui Integra lor, Difl 

A U I . Load Indicator 

/kuK. A/nps 

FUEL OIL 

F.O. Tolaker-Slan 
SIsr iTest 

F.O, ToUkzer-End 
End Test 

Drlteience 

EQUIPMENT STATUS 

Boier Btowdown-Open 

S u n * i e i g Stn Au> Sim 

C i r a A t n g Purr^n 

KWti 

KWH 

KWH 

MW 

A-

LOsMr, 

Tkne 

LbwHr. 

Tkne 
Lbsntr. 

X 

rn/No 
NurrCer 

FUEL OIL ANALYSIS 

F.O. Temp, O Haatar 

F O Ten-o- © Bumer Deck 

Sulfur, W L % 

API Gravity Q 80 "F. 

HIgber Heatmg Value 

70001 9000 

aoool 9500 

lODOOl 120001 135001 

11000I 125D0I 13000i 

111 

590 

385 

160 

340 

70 

88.2 

28.5 

23.9 

0.7 

77 

80 

580 

320 

113 

608 

330 
143 

132 

70 

90 

28.3 

29,85 

0 

91 

97 

580 

333 

100 

635 

111 

156 

342 

70 

87.4 

2 8 3 

29.83 

0.2 

100 

114 

575 

342 

105 

663 

437 

144 

336 

70 

89.8 

30 
39 82 

0.2 

134 

131 

573 

558 

103 

673 

433 

139 

336 

70 

90.8 

29.9 

29.83 

0 2 

131 

136 

673 

560 

9422 7 

94306 

7.9 

11.5 

425 

4.9 

9436.6 

9446 

9 4 

11 0 

180 

4.9 

9460.3 

9471.3 

11 

11.6 

56C 

4.8 

9480.0 
9492.9 

12,3 

l i . e 

610 

4 

9504 2 

9517.1 

12.9 

11 6 

635 

3 8 

5295.1 
53004 

5.3 

0.6 

31 

5303.8 

5309.2 

5 3 

0 5 3 

35 

6316.8 

5322.5 

5 7 

6 

36 

5327 

5332 8 

5.8 

0.61 

35 

5338.1 

S344.1 

6 

0 6 2 

36 

0 

103S 

5947 

1135 

5917 

0 

1215 

8969 

1315 

6969 

0 

1437 

7960.1 

1537 

7960.1 

0 

1622 

8975 

1722 

8975 

0 

1815 

9461 3 

1915 

9461.3 

c 
Yes 

2 

C 

Yea 

2 

c 
Yas 

3 

C 

Yes 

3 

0 

Yes 

3 

135 

335 

1,8 
14.1 

146833.3 

136 

235 

23S 

233 

2321 2321 

2221 2231 

I F K T F n H Y - D m v i ™ * e T « r * i 

Kabukii Power P U n 

Sut^ea: Heat Rale Tesmg 

DATE: 06-13-04 

KPP UNIT NO. 4 

F.O.Temp.-F. 

F O. Temp, (Corr.) 

F O. U t ^ (Ltu.) 

Test TwTV (Hours) 

SpeOnc Gravtiy O F.O.Temo 

F.O. Used (Gals ) 

PT RATIO 

KW (Gen.) 

KW(Au i . ) 

BTU/gal (Approi.) 

BTU/gal (Tesi Lab) 

MEAT RATE (APPROX ) 

HEAT RATE (APPROX. )N 

MEAT HATE (ACTU>kL)G 

MEAT RATE (ACTUAL)-N 

FUEL CORRECTION 

T E S I L O A D S - M W 

8 

135 

0 9742 

5947 

1 

724.1841 

1 

790C 

53C 

151000 

118833 3 

13842 

14837.42 

13613.38 

14624.52 

9 5 

135 

0.9743 

6969 
1 

848.6361 

1 

9400 

S30 

151000 

148833.3 

13632.35 

14446.91 

13436,74 

14239.81 

11 

235 

0.9392 

7960.1 

1 

971.7600 

1 

IIDOO 

570 

16100C 

146633.3 

13339.63 
11068.64 

13148 22 

11666.77 

12 5 

232 

0.94025 

8975 

1 

1092.913 

1 

12300 

580 

1S1OO0 

148833 3 

13417-06 

1408104 
13224.54 

13879 

13 

232 

091026 

9461.3 

1 

1152.131 

1 

12900 

600 

151000 

118833 3 

11486 16 

14144 05 
13292.87 

11941.1 
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CALCULATIONS FOR HEAT RATE CURVE 
by: RorJnav Jung 

KPP UNIT NO 4 
DATE: 08-12-04 

DATA: 
M N £ R A T E D ( M W ) 
H E A I RAIE(BTU'MW)G 
HEAT RATE(BTU'MW)N 
NUMBER OF TESTS 
PRICE OF FUEL/BBL 
H.H.V. (BTUN3AL) 

* , B, C CONSTANTS. 
GROSS A -
B-
C= 

PREDCTEO VALUES: 
GENERATED (MWIG 
HEAT RATE(aTU*IW)G 
GENERATED (MWIN 
HEAT RATE(BTU*(W)N 
GROSS (MBTU) 
NET (MBTU) 
COST'KWH 
G/KWH 
G/PS-H 

PREDICTED VALUES (CONT) ; 
GENERATED (MW)G 
HEAT RATE(BTU'WW)G 
GENERATED (MW)N 
HEAT RATE(BTUA«W)N 
GROSS (MBTU) 
NET (MBTU) 
COST/KWH 
G/KVm 
G*>S-H 

7.9 
13,643 
14,625 

S 
31,5719 act. 
148,833 acL 

17,944.71 
(823 831) 
35,7897 

4 0 
15,222 

3.5 
16,661 

60,89 
68.5 

0 077 
376 098 
273 996 

9.50 
13,348 

9 0 
14,156 
126 81 
127.0 
0.D67 

329 804 
340 270 

9.4 
11,437 
14.210 

5 0 
14,720 

4.5 
16,155 

73,60 
7 2 2 
0.074 

363.701 
264 .%S 

10.00 
13,285 

9.5 
14,053 
112.85 
133,1 
0.067 

328.246 
219.137 

f u d a i T a > l a c 0 8 - 1 9 - D 4 
Tested Dy, 

11 
11,148 
13,867 

N E T A -

s-
C " 

5 5 
14,436 

5.0 
15.838 

79.73 
76.7 
0.073 

3S8 166 
260.933 

10.50 
13,210 

10.0 
13.974 
119.02 
1393 
0.067 

327.134 

238325 

E.Wong 

12.3 
13.225 
13,879 

20,63142 
(1,133,542) 

47.5400 

6.0 
14,290 

5,5 
15,545 

85 71 
85.0 
0 072 

351 073 
257.223 

11 DO 
13.213 

104 
13,918 
14514 

145 2 
DD67 

326463 
237.836 

12.9 
13.293 
13.941 

6 5 
11,102 

6.0 
15,275 

9166 
91.2 
0.071 

348 421 
253.835 

11.50 
13.204 

109 
13.886 
151.84 

151,8 
O067 

326.233 
237.669 

7.0 
13.932 

6 5 
15,029 

97.52 
37.2 
0.070 

114 214 
250,769 

12.00 
13,212 

11.4 
13,678 
156 55 
isa.6 
0.D67 

326 446 
237.821 

7,5 
13,779 

7.0 
14.807 
103.31 
103 2 
0 070 

310.448 
248.025 

13.50 
13,239 

11.3 
13,893 
165 49 
165 6 
0.067 

337,101 
338.301 

8.0 
13,645 

7 5 
14,609 
109,16 
109.1 
0069 

337.124 
215 803 

1300 
13.283 

12 4 
13,933 
17268 
172 8 
0,067 

328.198 
219 101 

8.5 
13,528 

8 0 
14,414 
114.99 
115.0 
0068 

334 241 
243.603 

9.0 
13,423 

6 5 
14,283 
120.86 
131.0 
0068 

331.801 
241,726 

MEGAWATTS ' X 

13.3 
12.9 

83 41 
88.36 

151.39 
166.41 

85 1 
-132188 225 
•6608.10723 

1774 35 
37117.3686 

193 019 
830.684 

1331 
1860.867 
2116.689 

1895 0081 
7807.1896 

14641 
22886 6641 
27632.2881 

HEAT RATE - Y 
Y Y 

13643 18419 
13436 73892 
13148,21861 
13224 54119 
1329287462 

X y x - 2 
107782.7366 851483.6195 
1261053458 1187270.261 
1448304047 1530934.453 
163661.6566 3000740.837 
171475.5013 2212033.967 

6662.179 76934 4499 66745 55763 712855.8451 7842463.135 

35.78973767 
-623 8313707 
17944.71183 

WORKSHEET (NETl 

MEGAWATTS - X 

7 9 
9 4 
11 

13.3 
12.3 

63 41 
88.36 

121 
151.39 
18641 

85.1 
-345201.0576 
-12116.58236 

1771.25 
37147,3686 

HEAT RATE - Y 
X-4 Y YX YX-2 

493.039 3895008 14624.52 115533.7 912716.5 
830.584 7807.40 14219 61 133852.3 1258212 

1331 14641 13866.77 152531,6 1677873 
1660.667 3388866 13879 170711,7 2099754 
2148889 27632.29 13911.1 1798102 2313938 

8862,179 76834 45 70SS1 752172 4 8268493 

47.53999 
-1133.54 
2063112 
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MAUI E L E C T R K : CO., LTD, 

KAHULUI PI3WER PLANT 

HEAT RATE TEST DATA 

kuui ELECTRK: coMp/kNY, INC 

KPP UNIT NO. 4 

DATE: 08-07-01 

G n » s LOKI (K3-4) —> 

/kctual Test Load 

BOILER-TURBINE 

Ambient Air Temp 

Gas Entering A H. 

Gaa Laavkig A.H. 

Air Entering A.H. 

Air Leaving A.H. 

Circ, Water Inlel 

C k t , Water OuOel 

Condenser Vao ium 

BaromakiC Preaaure 

E i c e * s 0 2 

Feedwater Ftow (XIOOO) 

S t e m Ftow (XIOOO) 

Throtde Stm, Press, 

Feedwater to BV. 

GENERATOR 

Generator Integrator, Stan 

GanaraUr Intagralor, Slop 

Generator Integrator, 

Generator Volts 

Generator Amps 

Generator VARS 

> t l . 

KWH 

KWM 

Hg. 

Mg. 

% L b * * 

Lb/Hr 

PSIG 

•F, 

k4WH 

V. 

A-

VTJAR 

AUX. TRANSF C>RMER 

/ku. , KWH M», Start (XlOO) KWH 

A u . . KWH MB. End (XlOO) KWH 

/kui . kitegrator. Dil l . KWH 

A U I . Load Indicator MW 

A u . . Amps A. 

7000 

8000 

9000 

3400 

1OOO0 

10800 

1200C 

12200 

115001 

135001 

t i c 

530 

364 

i5e 

339 

70 

as 
28.5 

29.e 

1.8 

7 6 6 

79.e 

601 

311 

111 

804 

387 

152 
334 

70 

9 0 4 

38.3 

2 9 8 

13 

89.5 

96.7 

601 

333 

117 

825 

390 

140 

320 

70 

87.1 

38.4 

2 9 8 

1 2 

102 

110 

601 

310 

117 

649 

410 

131 

323 

70 

89.0 

28.2 

29.0 

1.1 

123 

127 

601 

354 

119 

664 

426 

126 

317 

70 

90.9 

27.8 

29 83 

1.1 

139 

142.3 

59 

365 

7926 9 

7334 8 

7 9 

136 
5 9 

7343,5 

7952.9 

9 4 

l ie 
3 

7963 2 

7973 8 

106 

122 

3 2 

7986.2 
73384 

12 J 

131 

3 5 

8007.7 

8021.2 

13.5 

135 

3.1 

4558 4 
4563 5 

5.1 
0 55 

31 

4566.7 
4 S 73.9 

62 
0.5C 

31 

4579.4 
1585 

5.0 
0 65 

37 

4591 
4596 9 

59 
0.6 
35 

4601,1 
4607.1 

6 
0.62 

31 

Kar iAj i Power Plant 

SuCfect Heat R a u Teslkig 

DATE: 06-07-04 

KPP UNIT NO, 4 

F.O. Twnp -F. 

f , 0 . Tamp, (Con,) 

F.O Usage (Ltis 1 

Test Tkne (Houn) 

Speolic Gravity @ F.O.Teirp 

F.O. Used (Gals ) 

PT RATIO 

KW (Gen.l 

KW(Aui i - l 

STUIgM (Approi.) 

STU/gal (Test Labi 

MEAT RATE (APPROX ) 

HEAI RATE (APPROX, )N 

HEAT RATE (ACTUAL),G 

MEAT RATE (ACTUALH< 

FUEL C O R R E C i n N 

8 

25S 

0,3322 

5818 

1 

706 4754 

1 

73O0 

510 

151000 

149071 4 

13541.75 

11176.29 

13368 78 
14291.4 

T E S I L O A D S - M W 

9 4 10 8 12.2 

259 

0,9300 

6669 

1 

814.5397 

1 

9400 

630 

151000 

149071.1 

1306163 

13850 84 

12917.51 

13673.91 

250 

0.33396 
7571.4 

1 

921,9922 

1 

10600 

560 

151000 

1490714 

13134.04 

13666.62 

12966.29 

13669.51 

238 

0.93815 

8759,1 

1 

1066.622 

1 

12200 

590 

151000 

149071.4 

13201.63 

13872.52 

13(03.02 
13695.34 

13,5 

325 

0 9127 

9789 

1 

1189601 

1 

13S00 

600 

151000 

1490714 

13305.9 

13934.78 

13135.96 

13746.93 

FUEL OIL 

F.O T o i a l i e r - S u n 

Start Taal 

F.O. ToUkier End 

End Teat 

DiHarerxn 

EQUIPMENT STATUS 

Boitar BKiwdown-Dpan 

Supplyeig SBI Au> Sim 
CrrcuUting Ptxnps 

Lbsnir, 

Tane 

LtisWr. 

Tane 

Ltismr. 

% YBa/T4a 

NurrtMr 

FUEL OS. ANALYSIS 

F.O Temp, e Healer 

F.O T « i D O Buner De r * 

& A X , Wl , X 

API Graviry © 60 f , 

H ighH Heakng Value 

0 

0626 

5818 

0726 

5618 

0 

0837 

6689 

0927 

6689 

0 

1026 

7571.4 

1126 
76711 

0 

1228 

8759.1 

1328 

8769,1 

0 

1410 

9769 

1510 

9789 

0 

No 

2 

0 1 0 

No No 

2 1 3 

a 
No 

3 

0 

No 

3 

2S5 

235 

1 80 

11 

2591 

2131 

2501 

23sl 
2381 

2301 

2251 
217| 
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CALCULATIONS FOR HEAT RATE CURVE 
by. Rodnoy Jung 

KPP UNIT NO. 4 
DATE: 08-07-04 

DATA: 
GENERATED (HW) 
HEAT RATE(BIU'MW)G 
HEAT RATE(BTU/MW)N 
NUMBER OF TESTS 
PRICE OF FUELJBBL 
H H.V. (BTU'GAL) 

A, B, C CONSTANTS. 
GROSS A= 

B-
C i 

PREDCTED VALUES: 
GENERATED (MW)G 
HEAT RATE( BTU/MW)G 
GENERATED (MW)N 
HEAT RATElBTUiWWW 
GROSS (MBTUl 
N E I ( M B T U l 
CQST'KWH 
C K W M 
G/PS-H 

7.9 
13,169 
14.291 

5 

9 4 
12,918 
13,674 

31 5719 act. 
149071 429 acL 

18017 4054 
-925 81799 

41.9836975 

4 0 
11,987 

3 5 
16,381 

59.35 
57 2 

0.0756 
370.2827 
269 7602 

5 0 
14,439 

4.5 
15,687 

72,19 
7 0 1 

0.0728 
356.7489 
253 9004 

FueJ Oil Test 08-19-01 
Tested by. 

10.6 
12.966 
13,690 

NET A -
B= 
C« 

5.5 
14,197 

5.0 
15,177 

78 08 
76.7 

0 0716 
150.7600 
2SS.6373 

E.Wong 

122 
13,033 
13.695 

20118.1659 
-1140.206 
49 596679 

6 0 
13,975 

5 5 
15,092 

83 66 
82.3 

0 0705 
345.2897 
251,6521 

13 5 
13.136 
13747 

6.5 
13,775 

8.0 
14.832 

89 54 
88.8 

0 0695 
340.3361 
247.9447 

7.0 
13.595 

6.5 
14,597 

95.17 
94.7 

D06S6 
335.9051 
244.7152 

7.5 
13.437 

7,0 
14.386 
100.78 
100 6 

O0678 
131.9908 
241 8616 

6.0 
11,299 

7.5 
14,201 
106 40 
106 4 

O0671 

328 5953 
339 3898 

8.5 
13,183 

8.0 
14,040 
112.06 
112.2 

0.0665 
325.7182 
237 2918 

9 0 
13,068 

8.5 
13.904 
117.79 
118,0 

0.0660 
323.3599 
235 S7S7 

PREiMCTED VALUES (CONT. 1: 
GENERATED (MW)G 
HEAT RATE(aTU/MW)G 
GENERATED (MW)N 
H E A I RATE(BTU/MW)N 
GROSS (MBTU) 
NET(MBTU) 
COST/KWM 

G/PS-M 

9 5 10.0 1Q5 11,0 
13,013 12,960 12.937 12,918 

90 9 5 10,0 104 
13,792 13,706 13,644 13,807 
12362 129.60 135.73 14207 
1239 1299 1362 142.1 

0,0656 0.0654 00652 006S1 
321.5202 320 1992 319.3369 319.1132 
214.2155 2112731 212.6885 212.4819 

11,5 
12,925 

10 9 
13,595 
148 84 
148.7 

0 0652 
319.3481 
332 6530 

12.0 
12.956 

11.1 
13,608 
15517 
155.7 

00653 
320.1018 
233.2031 

12,5 
11007 

11 g 
13,615 
162.59 
163.5 

00656 
321.3740 
234.1290 

13.0 
13,080 

12.4 
13,707 
170 04 
170 1 

00660 
323 1660 
235.4337 

MECiAWATTS - X 

7.9 
9 4 

10 6 
12.2 
13.5 

62 41 
88,36 

112.36 
148 84 
183.25 

HEAT R A I E • y 
•3 X-4 Y YX YX-2 

491039 1895.0061 11368.7899 10561344 834346.178 
830.584 7807.4896 12917.S101 131424.596 1141391.21 

1191.016 13621.7696 12966.292 137412895 1156892.57 
1815846 221513456 110110219 159002868 1933631.99 
2460.375 332150625 131359S99 177335159 239402869 

594.22 6790.862 736956754 65421.571 700819058 7766493 63 

96.14 
-42339 552 
-2501.0757 

2104.118 
45380.9688 

11,9838975 
-925.81739 
180174051 

WORKSMEE(NET) 

MEGAWATTS - X 
X x - 2 X-3 X ' 4 

7.9 6241 493039 3835008 
9 4 88.36 

106 112,36 
13.2 146.54 
13.5 182.25 

HEAT RATE • Y 
y YX yx-2 

14291.4 112902.1 831926.2 
830 584 7807.49 13673.94 128535 1208229 

1191.016 12621.77 13669 51 145108 8 1538154 
1815818 221533S 13695,34 167083.1 2038411 
2460.375 11215 06 13746 93 185583 6 2505379 

694.22 6790.863 7969568 69097.13 739313.7 6163103 

98.14 
-146363.73 
-7543.5564 

2101,118 
153B0.9686 

49.59666 
-114021 
20148,17 
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MAUI ELECTRIC CO., L I D . 
KAMULUI POWER PLANT 

HEAT RATE TEST DATA 

KPP UNIT NO, 1 

DATE: CISJD2J34 

Gross Lo»f l (K3-4)—> 

Aciual l e s t Load 

SOIL ER-TUR BINE 

Amtiient Ak Tamp 

Gas Entenng A.H. 

Gas Leaving A H. 

Ak Enierkig A H. 

Ak Loa«no A M. 

Circ Water Me t 

Ckc. Water O u l M 

Condenser Vacuum 

Bammelric Pressure 

E « I » » s 0 2 

FewMate i Flow (XIOOO) 

Steam Flow (XIOOO) 

Hin i l l le Stm, Pras i . 

Feedwater Io Bk, 

KWH 

KWW 

Hg. 

% UvHr 

I tuHr 

PSIG 

• F 

MAUI ELECTRIC COMPANY, INC 

GENERATOR 

Generator Integrator, S u n 

Generator Integrator, Slop 

Generelor kitegralDr, Difl. 

CieneratDr VoBs 

Ganeraby/kmpfl 

Generator v/kRS 

AUX. TRANSFORMER 

Au>. KWH MD.SIarf (XlOO) 

A u . . KWH Mtr, End (XlOO) 

A U I . Iniegralor, O i l 

A U I . Load Indicator 

A U I , Amps 

FUEL OIL 

F,0, T o U l i e r - S u r l 
Start l e s t 

F.O. lo la l t iBr-End 

End l e s l 

Oiflerence 

EQUIPMENT STATUS 

Boder BlowdowTvOpan 

Supplying Stn A u . Stm 

CarUatmg Pumps 

KWH 

KWH 

KWM 

MW 

A 

Lbs/Hr. 

Tkne 

Lbs/Hr, 

Tkne 

Lbanir. 

% YesffJo 

N u m M r 

Nole. Uskig70i>eg Cobentps. 

1 70001 9000 

1 SOOol 3000 

lOQOO 

IDOOO 

130001 135001 

115001 I2700 | 

112 

577 

387 

157 

330 

69 

at 
2a.e 

29 87 

0.75 

76 

8C 

589 

117 

111 

593 

391 

156 

333 

69 

90 

28.4 

29.89 

D.9S 

86 

92 

589 

330 

114 

606 

397 

149 

330 

69 

66 

28.6 

29.9 

0.85 
34 

101 

59C 

335 

no 
632 

416 

147 

332 

70 

80 

28.3 

29.69 

0.75 

109 

119 

S9C 

36C 

117 

649 

128 

119 

115 

70 

90 

2 8 1 

29.88 

0 4 5 

110 

132 

590 

3S7 

6503.9 

6511.9 

8 

11400 

478 
1 

8518.1 

6525.1 

9 

11500 

465 

4 3 

6628.4 

6536.3 

9 9 

11700 

510 

1.7 

6545 6 

6 5 5 7 1 

11.5 

11500 

590 

5 

6563 8 

6576,5 

12 7 

11600 

640 

4 9 

3852 6 
3857.5 

4 9 
0 55 
29.5 

3859 9 
3865 

5.1 
O50 

30 

1866.9 
3872.1 

5.6 
0.61 

14 

3676.1 
3681.8 

6.7 
061 

13 

3054.8 
36908 

6 
0 62 

35 

0 

0610 
5927 

0710 

5927 

0 

0739 

6505 

0839 

6505 

0 

0900 

7067 

1000 

7067 

0 

1040 

8333 

1140 

8233 

0 

1212 

0210 

1312 

9210 

0 

N D 

2 

0 

No 

2 

0 

No 

3 

0 

No 

3 

0 

No 

3 

K a h i ^ PowH Planl 

S u t f e d : Heat Rate Testing 

DATE: 08-02-04 

KPP U M I NO, 4 

F.O. Temp. "F, 

F.O. Temo. (Corr.) 

F.O, Usage (Lbs.) 

Test Timt (Hours] 

Specific Gravity Q F.O.Temp 

F.O, Used (Gals.) 

PT RATIO 

KWfGen. ) 

KW (Au.,1 

BTD/gal (/kppro. ) 

BTU/gal (Tea Lab) 

HEAT RATE (APPROX.) 

HEAT RATE (APPROX )N 

H E A I RATE (ACTUAL) G 

HEAT RATE (ACTUAL )-N 

FUEL C0RRECTK5N: 

8.0 

243 
09364 

5937 

1 

721.7487 

1 

8000 

19C 

151D0C 

149357,1 

1362301 

14511.86 

13474 79 

14153 97 

T E S T L O A D S - M W 

9.0 IDO 11.6 

252 

0.93325 

6505 

1 

792.1335 

1 

300C 

51C 

15100C 
119357,1 

13290.21 

1106659 

13145.64 

13935.31 

250 

0.93395 

7087 

1 

863.0051 

1 

9900 

55C 

151000 

149357.1 

13163.01 

13937.31 

13O19.0 
13785 67 

335 

0.9392 

8233 

1 

10O2.SS7 

1 

11500 

570 

151000 

149157.1 

13164.01 

13850.53 

13020,79 

13699 82 

12.7 

223 

0.9413 

9210 

1 

1121.529 

1 

12700 

600 

151000 

149357.1 

13334.72 

13995 95 

13189.64 

13843.67 

FUEL OIL AN/kLYSIS 

F O. Temp. Q Healer 

F.O. Temp. @ Bumer Dedr 

S L A « , W L % 

API Gravity O 60 - F 

Higtiar Haalkig Vakia 

243 

233 

1 67 

14.0 
149,357 

2521 2501 2351 

2381 2351 2251 

TESTED B Mariki Ah Yuen 

2J3 
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CALCULATIONS FOR HEAI RAIE CURVE 
by Rodney Jung NoiB.Uskig70des. Cononi(n 

KPP UNIT NO. 4 
DATE: 06-02-04 

DATA. 
GENERATED (MW) 
MEAT RATE(BTU'MW)G 
HEAT RATEf f lTyMWjN 
NUMBER OF TESTS 
PRCE OF FUEL«BL 
H.H.V. (BTU'GAL) 

A. B.C CONSTANTS: 
GROSS A -

B ' 

c 
PREDICTED VALUES 
GENERATED (MW|G 
MEAT RATE (BTU/M WIG 
GENERATED (MW)N 
HEAT RATE (BTU/M W)N 
GROSS (MBIU) 
NE I (MSTU) 
CQST'KWH 
GiKWH 
G/PSM 

8.0 
13.475 
14,351 

5 

9.0 
13,116 
13,935 

31.5719 a n . 
119357,143 a d 

20345.1622 
(1367.611 

63.3856663 

4 0 
15,889 

3.51 
17,166 

63.66 
60.3 

00000 
392 5744 
286.0002 

PREDICTED VALUES (CONT,): 
GENERATED (MW)G 
HEAI RATE(aTU'll«W)G 
GENERATED (MW)N 
HEAT RATE(BTlWk(W)N 
GROSS (MBTU) 
NET (MBTU) 
COST/KWH 
G/KWH 
(VPS-M 

9 5 
13,073 

9 0 
13,848 
124 20 
1215 

0.0658 
323.0117 
335.1231 

5.0 
15,032 

4.51 
16.351 

75 46 
7 3 3 

0.0760 
372.8792 
271.6517 

10.0 
13,008 

9.5 
13.754 
130 06 
130.0 

0.0655 
321.1862 
314.1378 

Fuel Oil Test 06-12-04 

Tested by. 

9 9 
13,020 
13,766 

NET A -
B> 
C 

5 5 
14,741 

5.01 
15,845 

81.07 
794 

O0742 
3612061 
285,3332 

1 0 5 
12,974 

10,0 
13,696 
116 33 
136,3 

0 0653 
320,5437 
213.5240 

E.Wong 

11,5 
13,031 
13,700 

22228.6377 
(1543 48) 

69.6051718 

6.0 
14,421 

5 51 
15.474 

86.53 
85.3 

0.0726 
356.3161 
259.5851 

11.0 
12.971 

10 5 
13.673 
142.68 
1129 

0.0653 
320 4642 
2314807 

12.7 
13,190 
11844 

6.5 
14.134 

6 01 
1S,137 

91.87 
9 1 0 

0.0711 
349 2092 
25*1076 

11.5 
13,000 

10,9 
13.684 
149 51 
149.6 

0,0654 
321 3078 
314 0079 

7,0 
13,676 

6.51 
14,835 

97,14 
9 6 6 

0.0698 
342 88S3 
243.8005 

12 0 
13.061 

11.4 
13.730 
156 74 
156.9 

0.0657 
333.7145 
235.1055 

7.5 
13.654 

7.01 
11,568 
102.40 
103.1 

0.0687 
337.3115 
215.7638 

12.5 
13,154 

11.9 
13.611 
16143 
164.8 

0,0682 
1350042 
236 7716 

8.0 
11,461 

7,51 
14,336 
107 69 
107.7 

0.0677 
332.5867 
242 2977 

11.0 
13.278 

124 
13,927 
172 62 
172.7 

00668 
336 0769 
239 0122 

8.5 
13,300 

8.01 
14,138 
113.05 
1132 

00669 
328 6120 
239.4020 

9 0 
13.171 

8.49 
13,975 
118,54 
118.7 

0.0663 
3254204 
237.0766 

MEtJAWATTS • X 

11,5 
12,7 

132 25 

161.29 

MEAT RATE • Y 
-3 X-4 Y YX yx-2 

512 4098 13174.7897 107798.318 862386.542 
729 6561 13145 6434 118310.791 1064797,12 

970.299 96059601 110197994 128896.015 1276070.54 
1520.876 17490.062! 13020.7899 149739084 172199947 

2018.383 260141641 111896407 167506417 3137357.15 

WORKSHEE(NETl 

MEGAWATTS - X 
X X-2 

8 
9 

9.9 
11.5 
127 

64 
81 

98.01 
132,25 
161.29 

HEAT RATE • Y 
-3 X'4 Y YX yx-2 

512 4096 14353.97 111831,8 318654.1 
729 6561 1393531 125417 8 1128760 

970.299 9605 96 1378567 136478 1 1351131 

1520.875 17490.06 13699.82 157518 1811802 
2048183 2601446 13643.67 1758146 2232846 

536.33 5780.537 63767.1667 656506633 672352.644 705261083 536.55 5780 557 63767.49 69618 45 710090 3 7113196 

71.51 
-69119.35 

-3705.6696 
1185 08 

30951.531 

63.3856661 
-1167.6095 
20316,1622 

71.54 
-137800.77 
-7051,1341 

1485.08 
30951,331 

69 60517 
-1543.48 
22228,7 

y o n 
^ o > n n — 
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MAUI ELECIRIC CO , LTD 
KAHULUI POWER PLANT 
HEAT RATE TEST DATA 

KPP UNIT NO. 4 
DATE: 07-2804 

Gross Load (K3-41 —> 
Actual Test Load 

BOILER-TURBINE 
A j r twn t / k i r Temp 
Gaa Eraerkig A M 
Gas Leaving A.H. 
Ak Entering A H 
Aa Laavkig A.H. 
C k c Water Inlet 
Cac Water Oultel 
Conlanaar Vacuum 
Barometric Pressure 
Ei icessQ2 
FennvWar Flow (X1000] 
Steam F k w pciDDOl 
Tl¥OItle Stm. Press. 
FeKhvatar k> Bk. 

Kvm 
KWH 

•F. 
•F, 
•F, 
•F. 
•F. 
•F, 
•F, 

Hg. 

% Lb/»k 
L b « r 
PSIG 
•F, 

MAUI ELECTRIC COMPANY, INC, 

GENERATOR 
Csflnarakk kitagralca, SUri 
( lenert tor kUegrator, stop 
Generator kitegrator, Difl. MWM 
Ganarator Vo ls V. 

Generator /kmps A. 
GenarslDrVARS MVAR 

AUX, TRANSF(3RMER 
A U I . K W H Mtr. Start (XIOI KWM 
A U I . K W H Mk, End (XlOO KWH 
A m , kitegrator. Dm. KWH 
Au>. Load k id lcato MW 
/kui . /kn^n A. 

Note. Usrig EPT I j w . 

1 700D| 90001 100001 120001 135001 
1 8OO0I 9OO0I lOOOol 11500| 12S00| 

112 
580 
380 
156 

31.0 
70 
69 

28 5 
29.86 

1.60 
72 
80 

580 
326 

113 
592 
336 
159 
339 

7C 
9C 

28 4 
29.86 

0.95 
64 
92 

580 
329 

114 
605 
401 
155 
116 

70 
86 

28.6 
29. BE 

0 8 6 
95 

101 
590 
l i s 

111 
631 
4 i e 
149 
314 
7C 
SO 

28.3 
29.85 
0.65 
l i e 
117 
590 
349 

112 
647 
427 
144 
330 
70 
90 

28-1 
29.81 

0.67 
126 
130 
590 
355 

5670 
5677.9 

7 9 
11S0D 

390 
3.1 

5062.1 
S031.3 

9 
11300 

460 
4 

5098.3| 5115.8 
3108.2 3127 3 

10 115 
11500 11500 

600 580 
4.1I 1,1 

5139.7 
5142 2 

12 5 
11500 

630 
4 4 

3174.7 
3179 6 

4.9 
0 5 5 

28 

3182 
3187 

3 
0 5 8 

30 

3190.0 
3196.3 

S.3 
0.59 

35 

3200.3 
1206 

5.7 
0 6 
34 

3207.1 
3212.9 

5 8 
0 6 1 

14 

K3lu4l i Power Plant 

Suti iea. Meal Rate Teslkig 
DATE: 07-28-04 
KPP UNIT NO. 4 

F.O. Temp. -F. 
F.O, Temp. (Con.) 
F.O. Usage (Lbs.) 
l e s l T t m (hours) 
Sped fc Gravity O F.O, Temp 
F.O, Usw l (Gi ls.) 
PT RATIO 
KW(Gei i . ) 
KW (Aui . ) 
B T U ^ Ckppnu.) 
BTU/gal (Test Lab) 

MEAT RATE (APPROX) 
H E A I RATE (APPROX, )N 
HEAT RATE (ACTUAL )^ i 
HEAT RATE (ACIUAL )-N 

FUEL CIORRECTKIN. 

6.0 
254 

0.33253 
5747 

1 

699.0 
1 

730C 
490 

151,000 
143.619 

13,376 
14.261 
13,254 
14,111 

T E S I L O A D S - M W 
9.0 10,0 
260 

0 9304 6 
6451 

1 

785,6 
1 

9000 
500 

151,000 
119.819 

11,160 
13.953 
13,059 
13,628 

255 
0 8322 

7008 
1 

853.1 
1 

10000 
550 

151,000 
119,819 

12.686 
13,836 
12,768 
13.511 

11.5 
212 

0 93676 
8113 

1 

987.9 
1 

iisoo 
570 

151,000 
143,619 

12.972 
13.819 
12,854 
13.524 

12.5 
235 

0 9382 
8347 

1 

1089.5 
1 

12500 
580 

151,000 
119,819 

13,161 
13,802 
13,041 
13,675 

FUELOa. 
F.O TotaUar-SIan 
S t a r t l e d 
F.O Tota i ier ,End 
End Test 
Dinerence 

EQUIPMENT STATUS 
Boder BkjwUowrvOpen 
5•T1p^yelg s tn A u i Skn 
CkcuUting Pumps 

LbuHr. 
Tana 
LbsWt. 
Tane 
LbWMr. 

% Ye>/t4o 
NumOer 

FUEL OIL ANALYSIS 
F,0. Tomp, a Heater T 
F.O. Temp. Q Bumer Dec ' F 
S < l l i a , W L % 
API Gravity O 6 0 - F . API 
HIgber Healing Value BTU'Gal 

0 
064J 
5747 
0745 
5747 

0 
0615 
6461 
0915 
6451 

0 
0957 
70Oe 
1057 
7006 

0 
1139 
8113 
1239 
6113 

0 
1251 
8947 
1351 
8947 

0 
No 
2 

0 
No 
2 

0 
No 
3 

0 
No 
3 

0 
No 
3 

2541 
337 
1.89 
14.6 

149,619 1 

260 
242 

235 
237 

242 
223 

215 
225 

TESTED B Manm An Yuen 
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CALCULATIONS FOR HEAT RATE CURVE 
by: Rodney Jung Nole. Usug EPT tps . 

KPP UNIT NO. 4 
DATE: 07-28-04 

DAIA. 
GENERATED (MW) 
HEAT HATE(BTU'MW)G 
HEAT RATE(BTU'MW)N 
NUMBER OF TESTS 
PRICE OF FUEUBBL 
H.H.V. (BTU'GAL) 

^ B, C CONSTANTS. 
GROSS A -

B ' 
C I 

7,90 
13,251 
14.131 

5 
31,6719 B d 

149619 048 eo 

20113 27 
(1375.976) 

64.7609 

90O 
13.068 
13.828 

Fuel O i Test 06-12-04 

Tewoa by: E,Wc«9 

10 00 
12,768 
13,511 

N E I A> 
B-

c-

11.50 
12,854 
13,524 

21991,31 
(1553.054) 

70.9945 

12.50 
13,041 
13.673 

PREDICTED VALUES 
GENERATED (MW)G 
H E A I RATE(BTU'MW1G 
S E S £ R A T E a ( M W ) \ 
MEAT RATE(BTU/MW1N 
GROSS (MBTU) 
NET(MBTU) 
COST/KWH 
a iKMM 
G/PS-H 

16,915 
62.58 
59 4 

0.0786 
386 5618 
281.6197 

PREDICTED VALUES (CONT.). 
GENERATED (MW)G 
HEAT RATE(BTU'MW)G 
GENERATED (MW)N 
HEAT RATE(BTU/MWIN 
GROSS (MBTU) 
NET(MBTU) 
COST/KWH 
G f l W H 
G/PS-H 

9 5 0 
12,886 

9.0 
13,645 
132.43 
1228 

0.0647 
316.3646 
231,9310 

16.001 
74 26 
7 2 2 

0.0746 
366.9655 
267.3431 

10.00 
13,830 

9 6 
13,560 
136.30 
128.1 

0.0645 
316.9869 
2M.933B 

15,597 
79 77 
78.1 

0,0729 
358.3674 
2810706 

10.50 
12,805 

10.0 
13,511 
134 46 
114 4 

0.0643 
316 3892 
230.4974 

15,239 
65.13 
83.9 

0.0713 
350.5694 
255.3965 

11,00 
12,814 

10.5 
13,498 
140.35 
141.1 

0.0644 
316.5316 
230.6446 

14,896 
90,39 
8 9 5 

0.0899 
343.5715 
250 3001 

11.50 
13,854 

10 9 
13,320 
147.82 
147 8 
0.0646 

317.5911 
231.3751 

14.533 
95.58 
9 5 0 

0.0686 
337.3738 
245.7850 

12,00 
12,327 

114 
13,578 
155.13 
155.2 

0 0649 
319.3965 
232.6883 

14,337 
100.77 
100 5 

00675 
331.9757 
241.8525 

12.50 
13,032 

11.9 
13.671 
162,91 
163.0 

0.0655 
321,9990 
234.5843 

11,111 
106 00 
106 0 

0.0666 
327.3778 
216,5029 

13 00 
13,170 

12.1 
13,800 
171.21 
171.4 

00662 
325 4016 
237,0631 

13,920 
111.32 
111.5 

00656 
323.6800 
235.7361 

13,764 
116.78 
117.0 

00652 
320.5823 
233 5621 

WORKSHEET 

MEGAWATTS = X 

11,3 
12.5 

1)2 25 
156 35 

HEAI RATE • Y 
•3 X-» y YX y X ' 2 

493.039 3895.0081 13354.1553 104701826 827191.635 
729 6561 110593776 117514336 105780958 

1000 toOOO 12768.2691 127682.894 1276828,94 
1520.875 17490.0825 12853.5053 147815.311 1699878.08 
1353.126 24411.0625 13040,8341 163010426 2037630 33 

WORKSHEE(NEI) 

MEGAWATTS • X 
X X-2 

7,9 
8 

10 
11,5 
12.5 

62 41 
81 

100 
112 25 
156.25 

X-4 
MEAT RATE • Y 
Y YX Y X ' 2 

493039 1895.008 14130.61 111631.8 681891.4 
729 6561 13827,38 124448.3 1120014 

10OO 10000 13511,4 133114 1351140 
1520.875 17430.06 11533.83 155523 3 1786526 
1953,125 21114.06 13675.37 170942.1 2136777 

531.91 6696039 62360.1331 64976.1416 860750635 6899314 75 531.91 3696.039 62360,13 68668.77 697660 7278366 

68.74 
-64 785.695 
-3532.3298 

1403.976 
28872.4174 

64.760894 
-1375.376 

20113.2707 

68.74 
-133774 97 
-6940.4253 

1105.976 
288724174 

70,99117 
-1553.05 
21991.11 

y o n 
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MAUI ELECTRIC CO.. LTD 
KAHULUt POWER PLANT 
MEAT RATE TEST DATA 

KPP UNIT NO. 1 
OATE: 06-08-04 

( i m u Load ( K H ) —> 
Actual Test Load 

BOILER-TURBINE 
/kmbient /kk Temp 
Gaa Enlenng A.H. 
Gaa Leaving A H. 
Ak Enleikig A H 
/kk Leaving A.M. 
Circ, Water Inlet 
Circ Water O u l M 
Condenser Vacuum 
SaromeirK Pressure 
E i c e » i 0 2 
Fesdwalar F k w (X1000) 
Steam Flow (X100D) 
TTkOIM Stm. Press. 
Fearlwaler I D Bk. 

KWH 
KWM 

% Lbrtir 
LbftHr 
PSIG 
• F 

MAUI ELECTRIC COMPANY, INC. 

GENERATOR 
Genaralor Iniegralor. Start 
Generelor Inlegrator, Stop 
Generator Inlegrator. OiB MWH 
Generator Vd ls V. 
Ger^eralor /kmps A. 
Generator VARS MVAR 

AUX. TRANSFORMER 
A U I . K W H M k . Stan (X100 KWH 
A u i . K W H M k , End (XlOO) iCWH 
A U I . kltagralor, Di l i , KWM 
A u . . Load Indicator MW 
/ku. . /krrvB A. 

Note L O l a d d d t o F . O . 

1 70001 90001 100001 120001 13300 
1 eoool gooo l l oooo l i i s o o l 12500 

80 
608 
120 
415 
156 
69 
BG 

27.7 
29 38 

1.9 
ec 
85 

569 
538 

62 
636 
43C 
420 
155 
69 

89.4 

27.5 
29 99 

1.6 
9C 
97 

587 
540 

82 
650 
440 
426 
142 
69 

83 9 
27,7 

29.99 
1 6 
102 
109 
686 
558 

81 
690 
460 
140 
MO 
69 

8 8 2 
27.3 

29.98 
1 6 
120 
126 
583 
580 

81 
720 
475 
130 
115 
69 

89.8 
27,1 

29 96 
1.3 

134 
139 
598 
580 

1275 3 
1283 3 

7,9 
116O0 

12c 
1.1 

1286.9 
1392.8 

3.9 
11500 

180 
1.8 

1300.9 
1310.9 

IC 
neoc 

56C 
6 2 

1315,6 
1337,1 

11 3 
11600 

635 
6 2 

1331.3 
13437 

12.4 
11600 

660 
5.7 

10325 
1017 6 

5.1 
0 5 3 

31 

1041 
1046 2 

5.2 
0.56 

32 

1048 
1053.7 

5.7 
0.6 
18 

1056 2 
1062.2 

6 
0 6 9 

39 

1064.1 
1070 3 

8 2 
0.7 
40 

Kahulu Power Plant 

SubjecL Heat R a u Tessng 
DATE: 06-06-04 
KPP UNIT NO, 1 

F.O. Temp. - F 
F.O. T e n ^ . (Con.) 
F.O. Usage (Ltn ) 
Test Tima (Hours) 
Specific Gravity Q F.O.Temp 
f . O Used (Gals.l 
PT RATIO 
KW(Gen.) 
KW(Au i . ) 
BTU/gal I Appro l . l 
STU/gal (Tast Lab) 

MEAT RATE (APPROX.) 
HEAT R A I E (APPROX, )N 
HEAT RATE (ACTUAL)-G 
MEAT RATE (ACTUAL)-N 

FUEL CORRECTION. 

8.0 
242 

0.93675 
6096 

1 

742.3283 
1 

7,900 
510 

151.D0O 
148.619 

14,189 
15,166 
13,965 
14,929 

T E S T L O A D S - M W 
9.0 10.0 
245 

Q9157 
6679 

1 

813.321968 
1 

3,900 
620 

151,000 
148,619 

31,490 
36,335 
30,994 
35.782 

234 
0.93955 

7533 
1 

917.316133 
1 

10.000 
370 

151,000 
148.619 

13,861 
14.683 
13,611 
14,157 

11 S 
225 

09137 
8780 

1 

1069.16707 
1 

11.500 
600 

151,000 
148.619 

14.039 
14,611 
13.617 
14.578 

13.5 
0 

1.02145 
9631 

1 

1171,57816 
1 

12.400 
620 

151,000 
118,818 

14,267 
15,018 
14,043 
14,781 

FUEL OIL 
F.O, To ia lua i -Sun 
SUr l Teat 
F Q. TotaNierEnd 
End Teal 
Difference 

EQUIPMENI STATUS 
Boiler B»owr)own-Opan 
Supplyeig s i n A u i Skn 
CircuUting Pumps 

Lbsfflr. 
Time 
LbalMr, 
Time 
Lbamr, 

% Yes/No 
Nurrtfwr 

0 
0641 
6096 
0741 
6036 

0 
0820 
6679 
0920 
6673 

0 
0939 
7533 
1019 
7533 

0 
1105 
8780 
1205 
8780 

0 
1226 
9621 
1326 
9621 

0 
Yes 

2 

0 
Yes 
2 

0 
Yes 

3 

0 1 0 
Yes 1 Yes 

3 1 3 

FUEL OIL ANALYSIS 
F.O, Temp. Q Healer -F 
F Q Tomp @ Bumer Dec l 'F 
Suliur, Wl . % 
APt Ciravity fl 60 T . API 
Higher Heatkig Value B IU 'Gs l 

24 : 
26C 
185 
16.4 

118.619 

2151 2311 
259| 2251 

TESTED BY: J.K 

22= 
2211 

UlMIDhO 
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CALCULATIONS FOR HEAT RAIE CURVE 

by. Rodney Jung Mou. L O i a d d d l o F . O , 

KPP UNIT NO, 4 

DATE: D6-06-O4 

DATA 

GENERATED (MW) 

MEAT RATE(BTU/MW)G 
HEAI RATE(BIUnktW)N 

NUMBER OF TESTS 

PRICE OF FUEUBBL 

H M . V . I B T U J I G A L ) 

A, a, C CONSTANTS: 

GROSS A " 

B-

c-

PREDICIEO VALUES. 

GENERATED (MW)G 

MEAT RATE(BTU'«iw)G 

GENERATED (MW)N 

HEAT RATE(BIlMi<W)N 

GROSS (MBTU) 
N E I (MBTU) 

COST'KWH 

G"<WM 

OIP&M 

7,3 

13,965 

14,929 

4 

31 2753 act. 

146619 048 a d . 

30606.4393 

(1430.54) 

71.1239 

1 0 

16.227 

3.5 
17.614 

64 91 

61,5 

00613 

400.9398 

292,0673 

PREDICTED VALUES (CONT,), 

GENERATED (MW)G 

MEAT RATE(BIU*IW1G 

GENERATED (MW)N 
HEAT RAIE(BTU/MW)N 

GROSS (MBTU) 

NET (MBTU) 

COST/KWH 

Q K W H 

G/PS-H 

9 5 

13,662 

9 0 
14,514 

139 79 

130.5 

ooess 
337.5621 

245 9223 

5.0 
15,419 

4 6 

16,696 

77.30 

75,0 
0.0774 

381 4673 

277.9083 

10.0 
13,643 

9 4 

14,487 

13643 
1164 

0.0684 

337.0955 
245 5624 

Fuel 0 4 Test 06-11-04 

Tasted by: 

IOO 

13.633 

14,457 

N E I A = 

a-
C -

5.5 

15,099 

3.0 

16,298 
63.04 

81.3 
0,0757 

373 0594 

271.7831 

10,5 

11.660 

9 9 

14,460 

113 43 

113 6 

0.O664 

337,3113 

245 8853 

K.Nakamatau 

11.3 
13.817 

14.578 

22848.3201 

(1622.05) 

78.3938 

6.0 

14,794 

5 5 

13,938 

68.77 

87.5 

00711 

365.5340 

266.3006 

1 1 0 

13,713 
10 4 

14.491 

160.84 

151,1 

0.0687 

338,8094 

246,8310 

124 

14,042 

14,781 

6.3 

14,526 

6.0 

15,617 

34 42 

93.5 

00738 

358 8910 

261.4610 

115 

13,801 

10.9 

14,562 

138.71 

158,7 

0.0691 

140.9898 

248.4196 

7.0 

11.292 

B 5 

15,115 

100.06 

93.5 

0.0716 

353,1303 

257.2642 

13 0 

13.925 
111 

14,673 

167.10 

167.3 

0.0698 

341.0527 

250.6509 

7.5 

14.095 

7,0 

15,093 

103.71 

105.6 

0.0706 

148.3519 

253,7102 

13 5 

11.065 

11.9 

11.822 

176 06 

176.1 

O0706 

347,9978 

253.5250 

8,0 
13.913 

7,5 
14,669 

111 47 

111.5 

O0696 

144 2560 

250.7990 

1 1 0 

14.280 

1 2 1 

15,010 
185 64 

185.8 

0.0715 

352,8253 
257.0420 

8.5 

11,807 

8.0 

14.725 

117.36 

117.7 

O0692 

141.1421 

248.5106 

9 0 

13,717 

8.5 

11.600 

123 45 

124.0 
0 0687 

118 9110 

246.9051 

WORKSHEET 

MEGAWATTS • X 

X 

(GROSS) 

X 

7.9 

0 

10 

11.5 

12.4 

2 
63 41 

0 

100 

112 25 

153.78 

HEAT RATE - Y 

•3 «-4 Y YX YX-2 

493039 3695.0081 13965 0/91 110334.135 671560.567 

O O O O O 

1000 10000 13633 0649 136330649 136330619 

1520875 17490,0628 138175689 156896.592 1827333.81 

1906.624 23642.1376 14011.6414 174118.833 2159073,33 

11842 4920.638 33037.2083 55157.2542 579672.199 622127111 

48.44 

16955.7104 

575.56835 
938.196 

19028.3364 

71.4239055 
-1430 5352 
20806.4391 

WORKSHEE (NET) 

M E G A W A T T S - I 

11.5 
13 4 

132 25 
153 76 

46.44 
-30094 009 
-1773 0931 

936.196 

19028 3364 

HEAT RATE • y 

493039 3895008 14938 84 11/937.8 931708.3 

1000 10000 14467.12 144571 2 

1520 875 17490.06 14577.85 187616.3 

1906.624 23642,14 14780. 

1445712 

1327321 

183283 2272709 

448 42 1920.538 66027.21 58744.7 613437.3 6578051 

78 39376 
-1622.03 
32848.22 

X 
TO 
Cl 
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klAUl ELECTTRIC CO., LTD. 

KAHULUI POWER PLANT 

HEAT RATE TEST DATA 

MAUI ELECTRIC COMPANY, INC. 

KPP UNIT NO. 4 

OATE: 06-07-04 

Gross Load (K3-41 —> 

Actual Tesi Load 

BOILER-TUR BINE 
/kmtient /kk Terrp 

Gaa Emering A H. 

Gas Leaving A.H 

Ak Enterkig A.M. 

Air Leaving A.H. 

Ckc. Water kilet 

Ckc. Water OjHet 

C^ondenser Vacuum 

Saromstric Preaauie 

E I C S S S 0 2 

feedwater Flow (XI000) 

Staam Flow (XlOOO) 

IhrolOo Sim, Press. 

feedwater to Bk, 

KWM 

KWH 

•F, 

• f . 

•F. 

•F, 

•F, 

- f . 

•F. 

Hg. 

Hg 

% LbWr 

LbWi 

PSIG 
•F. 

Nole. LO- l addad la F.O. system. 

GENERATOR 

Generator kitegrator, Slan 

GeneraUr knagralor. Stop 

Generator knegrator, OdT. MWH 

Genaralor Voas V, 

Generator Ampa A. 

Generator VARS MVAR 

AUX. TRANSFCWMER 

A u i . K W H M k . Start (XlOO) KWH 

A u . , KWH Mtr, End (XlOO) KWH 

A U I . Integrator, Dil l . KWH 

/kui . Load kidicator MW 

A u . . Amps A 

70001 9000 

BOOol 900C 

10000 

10000 

12000 

11300 

115001 

1 
80 

61C 

42t 

15f 

4 ie 

6r 

87.? 

27,7 

29.99 

2,3 
70 

84 

590 

528 

82 

62C 

42G 

156 

42t 

6( 

89.3 

27.6 

10.01 

1.8 

91 

37 

588 

540 

83 

84e 

41C 

153 

i2e 
6S 

85 e 

27.7 

30.01 

1 6 

100 

100 

588 

356 

82 

692 

lec 
147 

435 

89 

88.1 

27.4 

30 

1.5 

119 

126 

582 

580 

998.2 

1006 

7.8 

11800 
420 

5 3 

1012 B 

1021.7 

8 9 

1160C 

415 

5.5 

1027.7 

1037 6 

9 9 

11600 

545 

5 9 

1046.7 

1038.1 

114 

11600 

610 

5 6 

0 

Kahului Power Plant 

SuDfetE Haal Rale Taming 

OATE: 06J)7JM 

KPP UNIT NO. 1 

F.O. Temp. -F, 
F.O, Temp, ( t^ j r r . l 

F.O. Usage (Lbs.) 

T e d T m e (Hours) 

SpedSc Gravity Q F.O.Temp 

F,0. Used (Gals.) 

PT RATIO 

KW(Gen.) 

K W C k u . ) 

BTU/gal (Appro. ) 

BTU /gMf res l Lab l 

HEAT R A I E (APPf iOX.I 

H E A I R A I E (APPROX. )N 

HEAT R A I E (ACTUAL l-G 

HEAT RATE (ACIUAL)-N 

FUEL CORRECTION. 

8 0 

312 

0.93675 

6061 

1 

738.9187 

1 

7800 

610 

151000 

C 

11301,71 

15105.15 

C 

0 

T E S T L O A D S - M W 

9.0 10.0 11.5 

315 

0.9357 

6635 

1 

807.964 

1 

8900 

530 

151000 

0 

13708,16 

14576,17 

C 

0 

231 

D93955 

7433 

1 

905.136! 

1 

99O0 

580 

131000 

C 

1380365 

14664.0 

c 
0 

22 ; 
03427 

10067 

1 

1225.68! 

1 

11400 

590 

151000 

C 

18217 63 

17123,89 

c 
c 

0 0 

D 

1.02145 

o 
1 

0 

1 

0 

0 

151000 

0 

l a iv ia 
•DIV/OI 

•DIV/OI 

ID tV IH 

8861 

891 2 

5,1 

0.50 

32 

895.4 

9007 

5,3 
0,57 

13 

904.3 

910 1 

SB 

0.81 

35 

915 

920.9 

5 9 

0.69 

39 

• 

FUEL o n . 
F.O. Total ier-SUrt 

Stan Test 

F.O, T o u l i e r - E n d 

End Test 

CXflerence 

EOUIPMENT STATUS 

Bo4er Btowdown-Open 

Suptfyvig Ski / ku . Stm 

CkcUBtaig P u n r l 

FUEL OIL AN/kLYSIS 

F.O. Temp Q Healer 

LOs/Mr, 

Time 

LbSrtIr, 

Tkne 

LbsMi , 

% Yes/TM 

Number 

-F 

F.O. Temp. @ Bumer Deck 'F 

Su l (u r ,WL% 

API Gravity fl 6 0 - F . 

HIgber Heawig Value 

API 

BTU'Gal 

0 
0606 
6068 
070S 
6068 

0 
0731 
6635 
0854 
6635 

0 
0910 
7433 
1030 
7433 

0 
1119 

10067 
1219 
10067 

0 

0 

0 

Yes 

2 

0 

Yes 

2 

0 

Yes 

3 

0 

Yes 

3 

TESTED BY: J KealwlohomDiui 
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CALCULATIONS FOR HEAT RATE CURVE 
by: Rodney Jung Note: LO-1 added to F.O. ayalam. 

KPP UNIT NO, 1 
DATE: 06-07-01 

DATA: 

GENERATED (MW) 

MEAT RATE(BTU'MW)G 
HEAT RATE(BTU'MW)N 

NUMBER OF TESTS 

PRICE OF FUEL'BBL 
H.H.V, ( B H W J A L ) 

A, B. C CONSTANTS 

GROSS A . 

Br 

C . 

PREOICTEO VALUES: 

GENERATED (MW)G 

HEAT RATE(STLI'MW)G 

GENERATED (MW)N 

MEAT RATEIBTU'MWjN 

GROSS (MSTU) 

NET (MBTUl 

COST/KWH 

G/KWH 

Gn>s-H 

7.8 

14,305 

13,303 

3 

8 9 

13,708 

14,576 

31.3753 a d 

151000 es l . 

39683.3364 

-5630,4371 

304 677516 

4 0 

32,039 

3.5 

24,469 

8816 

85.5 

01067 

344 5186 

336.6933 

PREDICTED VALUES (COtlT.|. 
GENERATED (MW)G 

HEAT RATE(BTUrt.lW)G 

GENERATED (MW)N 

HEAT RATE(BTU'MW)N 

GROSS (MBTU) 
NET (MBTU) 

cosT^nm 
G/KWM 

G/PS-H 

9 5 

11,694 

9.0 

14.543 

110.09 

130.3 

0067S 
338.3324 

246 4835 

5.0 

19,150 

4.5 

21,070 

95,75 
3 4 0 

00944 

473 1551 

344.7052 

10.0 

13.849 

9 4 

14,713 

13849 

1386 

0,0663 

142.1716 

249 2805 

Fuel O l Tested. 

l e iWO by-

9.9 

13,806 

14.665 

NETA= 

B-

C -

5.5 

17.935 

3.0 

19.629 

98 64 

97.9 

0.0861 

441.1193 

322.6233 

10.5 

14.157 

9 9 

15.062 
146.64 

149 4 

0.0698 

349.7747 

354 8196 

45333.7466 

-6610.0619 

337,80936 

6.0 

16,871 

5.5 

16.367 

101.33 

100.8 

0 0832 
116 6171 

303 6835 

11.0 
11.617 

104 

15,589 

180.78 
163 4 

0 0721 

361,1418 
363 1007 

6.5 

15,960 

6 0 

17,284 
103 74 

103.3 
0.0787 

334.3390 

387.2858 

11.5 

15,229 

10.9 

16,296 

175.13 

177.8 

oarsi 
376 2727 

274.1240 

7.0 

15,202 

6.5 

18,380 
106.41 

106 3 

0.0730 

375 5948 

273 8302 

12.0 
15,994 

114 

17,181 

191.93 

196.0 

00789 

39S 1676 

287.8891 

7.3 

14,535 

7 0 

16,656 

109.47 
109 4 

0 0720 

360.6143 

262.7188 

13.5 

16,911 

119 

1 8 » 5 

211.39 

217.3 

o.oeii 

417.8263 
304.3968 

8 0 
14,141 

7.5 

13,108 

113,13 

113.2 

0.0697 

349 3981 

254.3152 

13.0 

17,980 

124 

19.469 

231.74 

211.9 
0.0887 

444.2490 

321.6464 

8.5 
13,840 

8.0 

14,741 

117.64 

117.8 

0.0683 

141.9457 

249,1159 

9.0 

13,690 

8 5 

14,553 

123.21 

123.3 

0.0675 

338.2571 

246.1287 

WORKSHEET 

MEGAWATTS - X 

X 

'.n 
8.9 

9 9 

I tHKtSS) 

X-2 x - 3 

60.64 474.552 

79 21 704 969 

98 01 970 299 

662 

-27875.566 

-1606 7347 

117064 

2072.5058 

HEAT RATE • Y 

X-4 Y YX y x - 2 

3701,5056 14304.7073 111576.717 870296.391 

62742241 13706.1525 122002.537 1083822.76 

96059601 138036527 136675.962 1353092.02 

2149.82 19581.6898 41818 5125 370255 236 330B213.18 

304 677516 

-5630.4371 

39665 5364 

WORKSMEE(NET 

MEGAWATTS - X 

X X-2 

7.8 

8.9 

9 9 

60 84 

79 21 

98 01 

6.62 

-35513332 

-3056.9363 

117064 

2072.5058 

HEAT RATE • Y 

3 x-4 Y YX YX-2 

474.552 3701.506 1530343 119182.5 911163.5 

704.969 6274224 14576.17 129727.9 1154579 

970.299 9605 96 14664 8 145181.5 1437297 

2149 82 1958169 44546 43 334292 3523039 

357.3094 

-6640 06 

43322.75 
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MAUI ELECTRIC CO., L I D 
KAHULUI POWER PLANT 
HEAT HATE TEST DATA 

MAUI ELECTRIC COMPANY, INC, 

Kalwlui Power PiMil 

Gross Load (Kl -4) ~ > 
Actual Teat Load 

KWH 
KWH 

SubiecL Heat Rate TesDng 
DATE. 03-30-04 
KPP UNIT NO. 4 

BOILER-TURBINE 
/kmbient Ar Jmnv 
Gas Entenng A.H. 
Gss Leaving A H. 
/kk EntareiQ A H. 
/kk Leawng A-H. 
C k c Water k i le l 
Ckc. Water Outlet 
Condenser Vecuum 
Barometric Pressure 
E i c m s 0 2 

FeeiMBler Ftow (XIOOO) 
Snam Flow (XIOOO) 
ThmtHeShn PrBSt 
Feedwater to Bk. 

Hg. 

Hg, 
% 
LIVMr 
Lb/Hr 
PSIG 

96 
580 
395 
16C 
435 

6( 
63.1 
28.3 
30,1 

1.5 
81 
81 

60C 
320 

102 
62C 
4tC 

lec 
41C 

et 
85 

28,1 
30.1 

1.8 
96 

100 
600 
335 

112 
67C 
43C 
14C 
49C 

69 
87.6 
27 8 
30,1 

1.8 
115 
119 
800 
350 

112 
70C 
46C 
150 
460 

69 
83 9 
37.6 
30.1 

1.7 
135 
139 
600 
360 

GENERATOR 
Generalo kitegrator, Stan 
Generator kitegrator. Stop 
CieneratB kitegralor, Difl. MWH 
Generator Volts V, 
Ganeraior Amps A. 
Generator VARS MVAR 

AUX. TRANSFORMER 
A U I . KWM Mtr. s u n (XIDO) KWH I 
Au . , KWH Mtr. End (XlOO) KWM 
A U I . Integrator. Dil l . KWH 
A U I . Lnafl k i d i c a n MW 
Au. , Amps A. 

169 9 
177-7 

7-0 
11600 

430 
5 

184 4 
103.9 

9 5 
11600 

520 
5.9 

301 
212 

11 
11600 

800 
8.1 

220.1 
232.6 

12S 
11700 

68C 
7 

0 

F.O. leiTp. 'F. 
F.O. Temp. (Corr.) 

F.O Usage a w . 1 
Test T m e ( M o m ) 
SpecAc Grav*y ^ F.D.Tamp 
F O. Used l O a l t ) 
PT RATIO 
KW(GBn.) 
KW (Aui . ) 
B T U / g * (Appro.. 1 
BTU/gal (Teat Lab| 

H E A I RATE (APPROX.) 
H E A I RATE (APPROX. |N 
HEAT RATE (/kCTUAL)-G 
HEAT RATE (ACTUAL),N 

FUEL CORRECTION: 

8.0 
212 

0.93675 
6056.63 

1 

737.534096 
1 

7800 
550 

161,000 
151,095 

14.278 
15,361 
14.287 
15.371 

T E S T L O A D S - M W 
9.5 11.0 
23C 

0 9 3 3 9 ! 
7087 

1 

863.ao535e 
1 

35O0 
57C 

151,000 
161.095 

13,717 
11,393 
13,726 
14.602 

2 M 
0.33933 
8424.75 

1 

1025 30721 
1 

HOOO 
530 

151.000 
131,095 

14.081 
14.881 
14,092 
14.890 

12.5 
230 

0.91095 
9601.75 

1 

1163,59937 
1 

12300 
620 

151,000 
161,093 

14,139 
14,866 
14.138 
14,875 

OD 
0 

1.02145 
0 
1 

0 
1 
0 
0 

151,000 
151,095 

lOfV/DI 
IDIVOt 
MONIOI 

lon/w 

5691-6 
5697.1 

5.5 
0.65 

37 

5701.3 
3706.9 

57 
0.6 
34 

5710.7 
5716.6 

59 
061 

15 

5720,7 
5726.9 

6.2 
064 

37 

0 

FUEL OIL 
F.O, Io la l i » r -S tan 

Start Teat 
F 0 ToUlcer-Ena 
End Test 
DUTerence 

EQUIPMENT STATUS 
Boier Btowdown-Open 
Skvt^yeig Ski /ku. Sim 
Cnu laH ig P u n p s 

Ltef l t r , 
Time 
Lb»/Hr. 
Time 
L b s « r , 

\ Y e v N o 
Nun«iar 

FUEL OIL ANALYSIS 
F 0 . TeiTp, 6 Heater 
F 0 . Temp. QI Bumer Dedq 
Suflii,Wl% 
APIOreyily@60'F. 
Higher Healine Value 

0 
0636 

6 0 5 6 6 1 
0735 

8056.63 

0 
0820 
7087 
0920 
7087 

0 
IDOO 

8424,75 
1100 

8434.75 

0 
1140 

9604.75 
1340 

9604.75 

0 

0 

0 
Yes 

3 

0 
Yes 

3 

0 
Yes 

3 

0 
Yes 

3 

•F 
•F 

API 
S T U / i ^ 

2121 
2271 
1.9 1 

11,7 
151.095 1 

2501 2141 2101 
2321 2211 2201 

TESTED B Raymond K 
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CikLCULATIONS FOR HEAT RATE CURVE 
by Rodney Jung 

KPP UNIT NO. 4 
DATE: 02-20-04 

Fuel Oil Tesb 02-34-04 
Tested by- K NakamalSU 

DATA: 
GENERATED (MW) 
HEAT RATE(BTUilLlW)G 
HEAT RATE(BIU/MW)N 
NUMBER OF TESTS 
PRICE O f FUEL/BBL 
H H V . (BTU/GAL] 

13.726 
14,602 

12.5 
14.138 
14.875 

A, B, C CONSTANTS: 
GROSS A* 20,466.46 

(1293.2381 
63.3152 

23.129.38 
(1610.041) 

78 8898 

PREDICTED VALUES. 
GENERATED (MW)G 
H E A I RATE(BTUni«W|G 
GENERATED (MW)N 
H E A I RATE(BTU/VW)N 
GROSS (MBTU) 
NET (MBIU) 
COSTiKvm 
G/KWH 
G/PS,M 

18,099 
65.34 
62.4 

0.0728 

17.151 
77.93 
76.3 

0.0693 

16,735 
83.99 
8 3 8 

0.0681 

16,357 
89 94 

89.1 
0 0689 

16,018 
95 so 
9 5 1 

O0638 

15.717 
10164 
1014 

0.0646 

15.451 
10719 
107 4 

0.0640 

13230 
113.41 
1135 

0.0633 

13,014 
11316 
1196 

0.0627 

11,897 
125.61 
125 9 

0.0633 
102.9532 385 0860 377,3262 3703190 364.1543 358.7421 354,1125 360.2653 347 2010 344.9131 

293.56141B 2805447 374891501 269 808409 265.295423 261,353541 257.979772 355177107 252.944546 251.282096 

PflEI31CTED VALUES (CONT), 
GENERAIEO (MW)G 
HEAT RATE(BIUfl .(W)G 
GENERATED (MW)N 
HEAT RATE(BTU/WW)N 
GROSS (MBTU) 
NET(MBTUl 
COST/KWM 

13.899 
8.9 

11,788 
133.01 
133 1 
0.0620 

13.870 
9 4 

14,718 
136 70 
118 8 

0.0619 

13.873 
9 9 

11,686 
145.67 
145.6 

0.0619 

13.907 
104 

14,893 
152.98 
1539 

0 0631 

13.973 
10 9 

14,738 
180.69 
160.6 

0 0621 

14,071 
114 

11,821 
168.85 
189.1 

00638 

11.200 
119 

14,941 
177.51 
177.5 

00614 

14.361 
1 3 1 

15.103 
186.70 
187,0 

00641 
3431197 342,7028 312,7685 343.6168 313.2176 347.6609 3508569 354.8353 
350.1898 3496875 219.7151 250 3331 251,5214 233.2796 2666079 238 5083 

WORKSHEET 

MEGAWATTS ^ X HEAT RATE • y 
x - 3 x -4 y YX YX-2 

60.81 471.352 3701,3056 14286909 111437.89 869213.541 
90.25 857.375 8145.0625 13735 8947 130396 1238762 

121 1331 14641 14091.7904 155009.694 170510663 
156.23 1933,125 244110625 141376716 176720,895 2209011,18 

428 34 4616 053 50901.6306 56343.3657 571564.479 6022095.36 

48.72 
-2130.8264 
-426.52358 

987.936 
20131.3668 

63 3451861 
-1233.25766 
204684753 

WORKSHEE (NET) 

M E G A W A T T S - X 
X X-2 

7 8 
9 3 

60 84 
00 25 

x -4 
HEAI R A I E - y 
Y YX 

474 552 3701.506 15170.74 119691 8 935156 
857.376 8145.063 14602.02 138719.1 1317812 

1331 14641 14690.46 163795,1 1801746 
1953.125 24411.06 14675.5 165343 7 2321296 

42834 4616062 50901.63 59738,72 608149 7 6379030 

48.72 
-72361,742 
-3940,7422 

887.936 
20131.3668 

76.8838 
-1640.04 
21429.38 

y o n 
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MAUI ELECTRIC CO, , LTD, 
KAHULUI POWER PLANT 
HEAT RATE TEST DATA 

MAUI ELECTRIC COMPANY. INC, 

KPP UNIT NO, 4 
DATE: 1 2 - 1 1 - 0 3 

Gross Load (K3-fl) — > 

Actual Test Load 

BOILER-TURBINE 

Ambient Air Temp 
Gas Entering A,H. 
Gas Leaving A.H, 

Air Entering fl.H. 
Air Leaving A,H, 

Circ, Hater Inlet 
Circ, Water Outlet 

Condenser Vacuum 
Barometric Pressure 
Excess 02 
Feedwater Flow (XIOOO) 

Steam Flow (XIOOO) 

Throttle Stm, Press, 
Feedwater to Blr. 

KWH 
KWH 

*F. 
-F. 
•F. 

•F. 
*F. 
• F . 

•F. 
Hg. 

Hg. 
t 

Lb/Hr 

Lb/Hr 

PSIG 
•F. 

GENERATOR 
Generator Integrator, Start 
Generator Integrator, Stop 
Generator Integrator, Diff. KWH 
Generator Volts v. 

Generator Amps fl. 

Generator VARS MVAR 

7,000 
8,000 

9.000 

9,000 

10.000 
10,BOO 

12,000 

11,500 

13,500 
12,500 

82 

602 
432 
152 

356 
71 

82.9 
28.3 

30,2 
1 .7 

82 

82 
599 
323 

85 
615 
435 

147 
362 
71 

84 
2B,2 
30,2 

1,8 
89 

93 
598 

333 

86 

648 
452 

132 
367 
71 

86 
28.0 

30-2 
1.9 
105 

111 
595 
348 

87 
671 

458 
124 

369 
71 

88 
27,8 
30,2 

1,9 
116 
120 

592 

355 

88 

692 
465 
115 

370 
71 

89 

27,6 
30,1 

1-8 
130 

133 
590 
362 

329.6 

337.5 

7,9 
11,600 

435 

4,6 

343.0 
351.9 

8,9 

11,700 
500 

5,8 

355.2 

365.7 

10.5 
11,700 

565 

6.0 

369.4 

3B0,e 
11,4 

11,700 

eoo 
5,6 

384.4 

396.9 
12.5 

11,600 

650 
5.4 

Kahului Power Plant 

Subject: Heat Rate Testing 
DATE: 12-11-03 
KPP UNIT NO. 4 

F.O. Temp. "F. 
F.O. Temp, (Corr,) 
F,0. Usage (Lba.) 

Test Time (Hours) 
Specific Gravity 9 F.O.Temp 
F.O. Used (Gals.) 

PT RATIO 
KW (Gen.) 
KW (Aux.) 

BTU/gal (flpprox,) 
BTU/gal (Test Lab) 

HEAT RATE (flPPROX.) 
HEAT RATE [flPPROX.)N 
HEAT RATE (flCTUfll.) -G 
HEAT RATE (ACTUflL)-N 

FUEL CORRECTION: 

B.O 
242 

0.93675 
6257,0 

1 

761.9 

1 
7, 900 

560 

151,000 
149.048 

14,564 

15,675 
14,375 
15,472 

T E S T 
9,0 
250 

0-93395 
6719,0 

1 

B18.2 
1 

8,900 
570 

151,000 

149.048 

13,882 

14.832 
13,702 

14,640 

L O A D S 
10.5 

242 

0.93675 
7902.0 

1 

962,3 
1 

10,500 
590 

151,000 

149,048 

13,838 
14,662 
13,659 

14,472 

- M W 

11.5 
232 

0.94025 
8510,0 

1 

1,036,3 
1 

11.400 
610 

151,000 

149,048 

13,726 
14.502 
13,549 

14,315 

12.5 

233 
0.9399 

9385.0 
1 

1,142,8 

1 
12,500 

630 

151,000 
149,048 

13,806 

14,530 
13,627 

14,350 

AUX, TRANSFORMER 
flux. KWH M t r . S t a r t (XlOO) KWH 
flux. KWH M t r . E n d ( X l O O ) KWH 
Aux. Integrator, Diff. KMH 
Aux. Load I n d i c a t o r MW 
Aux. Amps fl. 

5951,8 
5957,4 

5.6 

0.60 
34.0 

5961.0 
5966.7 

5,7 
0-60 

35,0 

5968,7 
5974 .6 

5.9 

0-61 
35.5 

5976.6 
5982,7 

6 ,1 
0,63 

36.5 

5984.6 
5990-9 

6.3 
0,65 

37.5 

FUEL OIL 
F . O . T o t a l i z e r - S t a r t 
S t a r t T e a t 
F , 0 . T o t a l i z e r - E n d 
End T e s t 
D i f f e r e n c e 

EQUIPMENT STATUS 
B o i l e r Blowdown-Open 
S u p p l y i n g S t n flux Stm 
C i r c u l a t i n g Pumps 

FUEL OIL flNALYSIS 
F.O- Temp, a Heater 
F.O. Temp, a Bumer Deck 
Sulfur, Wt, * 
API Gravity ® 60 'F. 
Higher Heating Value 

Lbs/Hr. 
Time 
Lbs/Hr. 

Time 
Lbs/Hr, 

% 
Yea/No 
Number 

0.0 
0646 

6257 

0746 
6257 

0.0 
0825 

6719 
0925 

6719 

0.0 
0945 

7902 

104 5 
7902 

0.0 
1105 

8510 

1205 
B510 

0.0 
1223 

9385 
1323 

93B5 

0 
Yea 
3 

0 
Yes 
3 

0 

Yes 
3 

0 
Yes 

3 

0 

Ves 
3 

API 
BTU/Gal 

242 

231 
1.73 

15.1 
149,048 

250 

24 0 

242 
230 

TESTED BY; 

232 

228 

233 

229 
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CALCULATIONS FOR HEAT RflTE CURVE 
b y ; Rc>dney J u n g 

KPP UNIT NO. 4 
DflTE: 1 2 - 1 1 - 0 3 

F u e l O i l T e s t e d : 1 2 - 1 8 - 0 3 
T e s t e d b y : K . N a k a m a t s u 

DATA: 
GENERATED (MW) 
HEflT RATE(BTU/MW)G 
HEAT RATE(BTU/MW)N 
NUMBER OF TESTS 
PRICE OF FUEL/BBL 
H.H.V, (BTU/GAL) 

7 , 9 
1 4 , 3 7 5 
1 5 , 4 7 2 

5 
S 2 9 . 6 2 2 5 

1 4 9 . 0 4 B 

8-9 
1 3 , 7 0 2 
1 4 , 6 4 0 

act-
act . 

1 0 - 5 
1 3 . 6 5 9 
1 4 , 4 7 2 

1 1 . 4 
1 3 , 5 4 9 
1 4 , 3 1 5 

1 2 , 5 
1 3 . 6 2 7 
1 4 , 3 5 0 

A. B, C CONSTANTS: 
GROSS A- 22.690.95 

B- (1,651.051) 
C- 74.3226 

NET A- 25,871.76 
B. (2,034.335) 
C> 89.2959 

PREDICTED VALUES: 
GENERATED (MW) 
HEAT RATE[STU/MW)G 
HEAT RATE[BTU/MW)N 
GROSS (MBTU) 
NET (MBTU) 
CX)ST/KWH 
G/KWH 
G/PS-H 

4 , 0 
1 7 , 2 7 6 
1 9 , 1 6 3 
6 9 , 1 0 4 
7 6 . 6 5 3 

SO.0818 
426 ,84 
3 1 0 . 9 7 

5 -0 
1 6 , 2 9 4 
1 7 , 9 3 2 
8 1 . 4 6 9 
8 9 - 6 6 2 

$ 0 - 0 7 7 1 
4 0 2 , 5 8 
2 9 3 , 2 9 

5 - 5 
15 .B58 
1 7 , 3 84 
8 7 . 2 2 1 
9 5 . 6 1 3 

SO.0750 
3 9 1 - 8 2 
2 8 5 . 4 5 

6 . 0 
1 5 , 4 6 0 
1 6 , 8 5 0 
9 2 , 7 6 2 

1 0 1 . 2 8 2 
SO.0732 

3 8 1 . 9 8 
2 7 8 . 2 8 

6 . 5 
1 5 . 0 9 9 
1 6 . 4 2 1 
9 B . 1 4 5 

1 0 6 . 7 3 9 
SO,0715 

3 7 3 . 0 6 
2 7 1 . 7 9 

7 . 0 
1 4 , 7 7 5 
1 6 . 0 0 7 

1 0 3 . 4 2 8 
1 1 2 . 0 4 8 
S O . 0 6 9 9 

3 6 5 . 0 6 
2 6 5 . 9 6 

7 . 5 
1 4 , 4 8 9 
1 5 . 6 3 7 

1 0 8 . 6 6 5 
1 1 7 . 2 7 9 
$ 0 . 0 6 8 6 

3 5 7 . 9 8 
2 6 0 . 8 0 

8 . 0 
1 4 . 2 3 9 
1 5 . 3 1 2 

113 , 913 
1 2 2 . 4 9 6 
$ 0 , 0 6 7 4 

3 5 1 . 8 1 
2 5 6 . 3 1 

8 . 5 
1 4 , 0 2 7 
1 5 . 0 3 2 

1 1 9 . 2 2 8 
1 2 7 . 7 6 8 
SO. 066* 

3 4 6 . 5 7 
2 5 2 . 4 8 

9 . 0 
1 3 , 8 5 2 
1 4 , 7 9 6 

1 2 4 . 6 6 5 
1 3 3 . 1 6 1 
SO.0655 

3 4 2 , 2 4 
2 4 9 , 3 3 

PREDICTED VALUES (CONT, 
GENERATED (MW) 
HEAT RATE[BTU/MW)G 
HEAT RATE(BTU/«W)N 
GROSS [MBTU) 
NET (MBTU) 
COST/KWH 
G/KWH 
G/PS-H 

9 , 5 
1 3 , 7 1 4 
1 4 . 6 0 5 

1 3 0 , 2 7 9 
1 3 8 , 7 4 3 
SO.0649 

3 3 8 , 8 3 
2 4 6 , 8 4 

1 0 , 0 
1 3 , 6 1 3 
1 4 , 4 5 8 

1 3 6 , 127 
144 , 5 8 0 
SO,0644 

3 3 6 . 3 4 
24 5 - 0 3 

1 0 . 5 
1 3 . 5 4 9 
1 4 , 3 5 6 

1 4 2 . 2 6 4 
1 5 0 . 7 3 9 
S O . 0 6 4 1 

3 3 4 . 7 6 
24 3 .B8 

1 1 . 0 
1 3 , 5 2 2 
1 4 , 2 9 9 

1 4 8 . 7 4 7 
1 5 7 , 2 8 8 
SO.0640 

3 3 4 - 1 0 
243 ,40 

1 1 - 5 
1 3 . 5 3 3 
1 4 , 2 8 6 

1 5 5 , 6 3 0 
1 6 4 . 2 9 2 
SO, 0640 

3 3 4 . 3 7 
2 4 3 - 5 9 

1 2 . 0 
1 3 , 5 8 1 
1 4 , 3 1 8 

1 6 2 . 9 6 9 
1 7 1 . 8 2 0 
SO, 0643 

3 3 5 . 5 5 
2 4 4 . 4 5 

1 2 . 5 
1 3 . 6 6 6 
1 4 , 3 9 5 

1 7 0 - 8 2 1 
1 7 9 , 9 3 8 
$ 0 . 0 6 4 7 

3 3 7 - 6 5 
2 4 5 . 9 8 

1 3 . 0 
1 3 , 7 8 8 
1 4 , 5 1 6 

1 7 9 , 2 4 1 
1 8 8 . 7 1 3 
$ 0 , 0 6 5 2 

3 4 0 . 6 6 
2 4 8 . 1 8 
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MAO: ELECTRIC CO.. LTD, 
KAHULUI POWER PUUJT 
HEAT RATE TEST DATA 

MAUI ELECTRIC COMPANY, INC, 

KPP UNIT NO. 4 

DATE: 11-14-03 

Gross Load (K3-4) > 
Actual Test Load 

KMH 
KMH 

7,000 
8,000 

9,000 
9,000 

10,000 
10.500 

12,000 
11,500 

13,500 
12.500 

Kahului Power Plant 

Subject: Heat Rate Testing 
DATE: 11-14-03 
KPP UNIT NO. 4 

BO I LER-TURBINE 
Ambient Air Temp 
Gas Entering A.H. 
Gas Leaving A.H. 
Air Entering A-H-
Air Leaving A.H, 
Circ. Mater Inlet 
Circ. Mater Outlet 
Condenser vacuum 
Barometric Pressure 
Excess 02 
Feedwater Flow (XIOOO) 
Steam Flow (XIOOO) 
Throttle Stm. Press. 
Feedwater to Blr. 

•F, 

•F, 

'F. 
•F. 
*F. 
Hg, 
Hg. 
% 

Lb/Hr 
Lb/Hr 
PSIG 
•F. 

GENERATOR 
Generator Integrator, Start 
Generator Integrator, stop 
Generator Integrator, Diff. MMH 
Generator volts v. 
Generator Amps A. 
Generator VARS KVAR 

B3 
596 
423 
150 
346 
71 
B2 

28,3 
30,1 
2,1 
78 
BO 

599 
322 

90 
608 
427 
145 
349 
71 
B4 

28-2 
30,1 
1,7 
BB 
92 
59S 
333 

97 
639 
440 
133 

352 
71 
86 

2S,a 
30-1 
1,8 
103 
109 
595 
346 

92 
656 
447 
124 
393 
71 
87 

27,B 
30,1 
l.B 
lie 
119 
593 
353 

91 
681 
458 
113 
359 
71 
90 

275.0 
30.1 
1.9 
131 
134 
290 
363 

2425,9 
2433,8 

7,9 
140 
435 

4,3 

2439.4 
2448,3 

a,9 
150 
480 

S, 1 

2454.9 
2465.3 

10,4 
172 
595 

6,9 

2474,4 
24B5,7 

11,3 
191 
640 

7,4 

24B8-9 
2501-5 

12.6 
205 
700 

7,8 

F , 0 . Temp- *P, 
F .O . Temp, ( C o r r , ) 
F , 0 . Usage (Lbs , ) 
T e s t Time (Hours) 
S p e c i f i c G r a v i t y 9 P,0-Temp 
P , 0 . Used (GalB. ) 
PT RATIO 
KW (Gen.) 
KW (Aux,) 
BTU/gal (J^prox.) 
BTU/gal (Test Lab) 

HEAT RATE (APPROX.) 
HEAT RATE (APPROX.)N 
HEAT RATE (ACTUALl-G 
HEAT RATE (ACTUAL)-N 

FUEL CORRECTION; 

B.O 
243 

0.9364 
6169,0 

1 

751,2 
1 

7,900 
560 

151,000 
150,000 

14.359 
15.454 
14.264 
15.352 

T E S T 
9,0 
252 

0.93325 
6707,0 

1 

BIS.7 
1 

B,900 
590 

151,000 
150,000 

13.8 57 
14,841 
13,765 
14.742 

L O A D S 
10.5 

240 
0,93745 
7B5!.0 

1 

95S.2 
1 

10,400 
600 

151.000 
150,000 

13.683 
14,711 
13,791 

14.635 

- M W 
11.5 

242 
0.93675 
8498,0 

1 

1,034.8 
1 

11,300 
590 

151,000 
150,000 

13,828 
14,590 
13,737 
14,493 

12.5 
240 

0.93745 
9537,0 

1 

1,161,3 
1 

12,600 
630 

151,000 
150,000 

13.918 
14,650 
13.826 
14,553 

AUX, TRANSFORMER 
Aux, KMH Mtr. Start (XlOO) 
Aux, KHH Mtr. End (XlOO) 
Aux, Integrator, Diff, 
Aux, Load Indicator 
Aux, Amp 5 

KWH 
KMH 
KWH 
MW 

2059,2 
2064,8 

5,6 
0,60 
29.0 

2068,3 
2 074,2 

5.9 
0,61 
30.0 

207B,1 
20B4.1 

6,0 
0,61 
34.0 

2069,1 
2095,0 

5,9 
0,62 
32,0 

3096 7 
2103.0 

6,3 
0,63 
33.0 

FUEL OIL 
P.O, Totaliier-Start Lbs/Hr, 
Start Test Time 
F.O, Totalizer-End Lbs/Hr, 
End Test Time 
Difference Lbs/Hr, 

EQUIPMENT STATUS 
Boiler Blowdown-Open I 
Supplying Stn Aux Stm Yes/No 
Circulating Pumps Number 

FUEL OIL ANALVSIS 
F,0. Temp, a Heater ' F 
F,0. Tenqj, 9 Burner Deck 'F 

Sulfur, Wt. % 

API Gravity a 60 'P, API 

Higher Heating Value BTU/Gal 

0,0 
0615 

6169 

0715 

6169 

0-0 
0755 

6707 

0855 

S707 

0,0 
093 5 

7852 

1035 

7852 

0.0 
1125 

B498 

1225 

8498 

0,0 
1241 

9537 

1341 

9537 

• L O - 1 iniection rate 37 

No 
Yee 
3 

No 
Yes 
3 

NO 
Yes 
3 

No 
Yes 
3 

No 
Yes 
3 

243 
235 

1.77 

13.9 

150.000 

252 
240 

24 0 

232 

TESTED BY: 

242 
233 

24 0 

233 
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CALCULATIONS FOR HEAT RATS CURVE 

by : Rodney J u n g 

KPP UNIT NO, 4 

DATE; 11-14-03 

Fuel Oil Tested: 11-19-03 

Tested by; K.Nakamatsu 

DATA: 

GENERATED (MM) 

HEAT RATE(BTU/KM}G 

HEAT RATE(BTU/MM)N 

NUMBER OF TESTS 

PRICE OF FUEL/BBL 

H,H,V, (BTU/GAL) 

7 , 9 

1 4 , 2 6 4 

1 5 , 3 5 2 

5 

$ 3 0 , 3 7 2 0 

1 5 0 , 0 0 0 

8 . 9 

1 3 , 7 6 5 

1 4 , 7 4 2 

act. 
act. 

10,4 

1 3 , 7 9 1 

1 4 , 6 3 5 

1 1 , 3 

13 .737 

14 ,4 93 

1 2 , 6 

1 3 . 8 2 6 

1 4 . 5 5 3 

A, B, C CONSTANTS: 

GROSS A. 2 0 . 1 7 3 , 2 2 

B . ( 1 , 1 B 7 . 9 9 2 ) 

C- 54 .4954 

NET A. 23,005,98 

B- (1,496,921) 

C- 65,7159 

PREDICTED VALUES: 

GENERATED (MW) 

HEAT RATE(BTU/MW)G 

HEAT RATE(BTU/MM)N 

GROSS (MBTU) 

NET (MBTU) 

COST/KMH 

G/KMH 

G/PS-H 

4 . 0 

1 6 . 2 9 3 

1 8 , 0 7 0 

6 5 - 1 7 3 

7 2 - 2 7 9 

S 0 . 0 7 B 5 

4 0 2 , 5 6 

2 9 3 , 2 B 

5 , 0 

1 5 , 5 9 6 
1 7 , 1 6 4 

7 7 . 9 7 8 

8 5 . 8 2 1 

S O . 0 7 5 2 

3 B 5 . 3 3 

2 8 0 . 7 2 

5 , 5 

1 5 , 2 B e 

1 6 , 7 6 1 

B 4 . 0 B 3 

9 2 . 1 8 5 

5 0 , 0 7 3 7 

3 7 7 . 7 2 

2 7 5 , 1 8 

6 , 0 

1 5 , 0 0 7 

1 6 , 3 9 0 

9 0 , 0 4 3 

9 8 , 3 4 1 

S O . 0 7 2 3 

3 7 0 , 7 9 

2 7 0 , 1 3 

6 , 5 
1 4 , 7 5 4 

1 6 , 0 5 2 

9 5 , 8 9 9 

1 0 4 , 3 4 1 
S O . 0 7 1 1 

3 6 4 , 5 3 

2 6 5 , 5 7 

7 , 0 

1 4 , 5 2 8 

1 5 , 7 4 8 

1 0 1 , 6 9 3 

1 1 0 . 2 3 3 

S O . 0 7 0 0 

3 5 B . 9 4 

2 6 1 . 5 0 

7 . 5 

1 4 , 3 2 9 

1 5 , 4 7 6 

1 0 7 - 4 6 5 
1 1 6 - 0 6 7 

S O . 0 6 9 1 
3 5 4 . 0 2 

2 5 7 . 9 2 

6 . 0 
1 4 , 1 5 7 

1 5 , 2 3 6 

1 1 3 , 2 5 6 

1 2 1 , 8 9 1 

S 0 - 0 6 f l 3 
3 4 9 , 7 8 

2 5 4 , 8 3 

6 . 5 

1 4 , 0 1 3 

1 5 , 0 3 0 

1 1 9 . 1 0 7 

1 2 7 . 7 5 6 

$ 0 , 0 6 7 6 

3 4 6 , 2 2 

2 5 2 , 2 3 

9 . 0 

1 3 , 8 9 5 
1 4 , 8 5 7 

1 2 5 . 0 5 9 

1 3 3 . 7 1 0 

S O , 0 6 7 0 

3 4 3 . 3 2 

2 5 0 , 1 2 

PREDICTED VALUES ( C O N T . ) 

GENERATED (MM) 

HEAT RATE(BTU/MM)G 

HEAT RATE(BTU/MM)N 

GROSS (MBTU) 

NET (MBTU) 

COST/KWH 

G/KWH 

G / P S - H 

9 . 5 

1 3 , 8 0 6 

1 4 , 7 1 6 

1 3 1 . 1 5 2 

1 3 9 , 8 0 3 

S O , 0 6 6 6 

3 4 1 . 1 0 

2 4 B . 5 0 

1 0 . 0 

1 3 , 7 4 3 

1 4 . 6 0 6 

1 3 7 . 4 2 6 

1 4 6 . 0 8 4 

5 0 , 0 6 6 3 

3 3 9 , 5 5 

2 4 7 . 3 7 

1 0 . 5 
1 3 , 7 0 7 

1 4 , 5 3 3 

1 4 3 , 9 2 8 

1 5 2 , 6 02 

5 0 , 0 6 6 1 

3 3 8 , 6 8 

2 4 6 , 7 3 

1 1 , 0 

1 3 , 6 9 9 

1 4 , 4 9 1 

1 5 0 , 6 9 2 

1 5 9 . 4 0 6 

5 0 , 0 6 6 0 

3 3 8 . 4 7 

2 4 6 . 5 9 

1 1 . 5 

1 3 . 7 1 6 

1 4 , 4 62 

1 5 7 . 7 6 1 

1 6 6 . 5 4 7 

5 0 , 0 6 6 1 

3 3 8 . 9 5 

2 4 6 . 9 3 

1 2 . 0 

1 3 , 7 6 5 

1 4 . 5 0 6 

1 6 5 . 1 7 6 

1 7 4 , 0 7 2 

5 0 - 0 6 6 4 

3 4 0 , 0 9 

2 4 7 , 7 6 

1 2 , 5 

1 3 , 6 3 8 

1 4 , 5 6 3 

1 7 2 , 9 7 8 

1 3 2 , 0 3 2 

5 0 . 0 6 6 7 

3 4 1 . 9 1 

2 4 9 . 0 9 

1 3 . 0 

1 3 , 9 3 9 

1 4 , 6 5 2 

1 8 1 , 2 0 6 

1 9 0 , 4 7 6 

5 0 , 0 6 7 2 

3 4 4 , 4 0 
2 5 0 . 9 0 
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MAUI ELECTRIC CO,, LTD. 

KAHULUI POWER PLANT 

HEAT RATE TEST DATA 

MADI ELECTRIC COMPANY. INC, 

KPP UNIT NO. 4 

DATE; 06-25-03 

G r o s s L o a d ( K 3 - 4 ) > 

A c t u a l T e s t L o a d 

BOI LER-TURBINE 

A m b i e n t A i r T e m p 

G a s E n t e r i n g A , H . 

G a a L e a v i n g A - H -

A i r E n t e r i n g A , H . 

A i r L e a v i n g A . H , 

C i r c , W a t e r I n l e t 

C i r c . W a t e r O u t l e t 

C o n d e n s e r V a c u u m 

B a r o m e t r i c P r e s s u r e 

E x c e s s 0 2 

F e e d w a t e r F l o w (XIOOO) 

S t e a m F l o w (XIOOO) 

T h r o t t l e S t m , P r e s s , 

F e e d w a t e r t o B l r , 

KWH 

KWH 

• F , 

• F , 

' F , 

• F , 

* F , 

* F . 

- F . 

H g . 

H g . 

% 
L b / H r 

L b / H r 

P S I G 

• F . 

GENERATOR 

Generator Integrator, Start 

Generator Integrator, Stop 

Generator Integrator, Diff. MWH 

Generator Volts V. 

Generator Amps A. 

Generator VARS MVAR 

7 , 0 0 0 9 , 0 0 0 

1 0 , 5 0 0 

1 0 , 0 0 0 

1 1 , 5 0 0 

1 2 , 0 0 0 

1 2 , 5 0 0 

1 3 , 5 0 0 

1 3 , 4 0 0 

lOB 

6 2 4 

4 1 7 

1 5 6 

3 6 8 

7 0 

8 6 

2 7 . 9 

3 0 . 1 

1 . 4 

1 0 3 

1 0 7 

6 0 0 

3 4 5 

1 1 0 

6 3 7 

4 2 3 

1 4 9 

3 6 6 

7 0 

BB 

2 7 , 7 

3 0 , 1 

1 , 2 

1 1 6 

1 1 7 

6 0 0 

3 5 0 

1 1 0 

6 6 4 

4 3 6 

1 3 7 

3 7 2 

7 0 

8 9 

2 7 , 6 

3 0 , 1 

1 , 2 

12B 

1 2 8 

6 0 0 

3 6 0 

1 1 1 

6 6 2 

4 4 5 

12B 

3 6 6 

7 0 

9 1 

2 7 . 5 

3 0 , 1 

1 , 2 

1 4 0 

1 3 9 

6 0 0 

3 6 5 

0 , 0 

8 5 7 6 , 3 

8 5 8 6 , 7 

1 0 - 4 

1 1 , 6 0 0 

5 3 0 

4 . 0 

8 5 9 6 . 2 

8 6 0 7 . 5 

1 1 , 3 

1 1 , 6 0 0 

6 1 0 

6 , 0 

8 6 1 5 - 7 

8 6 2 6 - 1 

1 2 , 4 

1 1 , 7 0 0 

7 0 0 

7 , 5 

6 6 3 9 , 2 

6 6 5 2 . 5 

1 3 , 3 

1 1 , B O O 

7 3 0 

7 , 3 

Kahului Power Plant 

Subject: Heat Rate Testing 

DATE: 08-25-03 

KPP UNIT NO- 4 

F,0, Temp. "P. 

F,0, Temp. (Corr.) 

F.O, Usage (Lbs,} 

Test Time (Houra) 

Specific Gravity Q F.O.Temp 

F.O. Used (Gala.) 

PT RATIO 

KW (Gen.) 

KW (Aux.) 

BTU/gal (Approx,) 

BTU/gal (Teat Lab) 

HEAT RATE (APPROX,) 

HEAT RATE (APPROX,)N 

HEAT RATE (ACrTUAL) -G 

HEAT RATE (ACTUAL)-N 

FUEL CORRECTION: 

O A D S -

11.5 

M W 

12.5 

0 

1 - 0 2 1 4 5 

0 . 0 

1 

0 , 0 

1 

0 

0 

1 5 1 , 0 0 0 

1 4 9 , 6 1 9 

MDIV/O! 

t t O l V / 0 ! 

t t D I V / 0 ! 

t t D I V / 0 ! 

2 4 9 

0 . 9 3 4 3 

7 2 0 0 . 0 

1 

8 7 6 , 8 

1 

1 0 . 4 0 0 

5 5 0 

1 5 1 , 0 0 0 

1 4 9 , 6 1 9 

1 2 , 7 3 0 

1 3 , 4 4 1 

1 2 , 6 1 4 

1 3 , 3 1 8 

2 4 9 

0 . 9 3 4 3 

6 0 0 0 , 0 

1 

9 7 4 , 2 

1 

1 1 , 3 0 0 

5 7 0 

1 5 1 , 0 0 0 

1 4 9 , 6 1 9 

1 3 , 0 1 8 

1 3 , 7 0 9 

1 2 , 8 9 9 

1 3 , 5 B 4 

2 5 0 

0 . 9 3 3 9 5 

B 8 D 0 . D 

1 

1 , 0 7 1 , 6 

1 

1 2 , 4 0 0 

5 8 0 

1 5 1 , 0 0 0 

1 4 9 . 6 1 9 

1 3 , 0 4 9 

1 3 , 6 9 0 

1 2 , 9 3 0 

1 3 , 5 6 4 

2 4 3 

0 , 9 3 6 4 

9 6 0 0 . 0 

1 

1 , 1 6 9 , 0 

1 

1 3 , 3 0 0 

6 0 0 

1 5 1 , 0 0 0 

1 4 9 , 6 1 9 

1 3 , 2 7 2 

1 3 , 6 9 9 

1 3 , 1 5 1 

1 3 , 7 7 2 

AUX. TRANSFORMER 

Aux, KWH Mtr, Start (XlOO) KWH 

Aux, KWH Mtr, End (XlOO) KHH 

Aux, Integrator, Diff. KWH 

Aux, Load Indicator HW 

Aux, Amps A. 

0 , 0 

5 4 3 , 1 

5 4 6 , 6 

5 - 5 

0 , 5 6 

3 3 - 0 

5 5 2 , 4 

5 5 8 , 1 

5 . 7 

0 , 6 0 

3 4 . 0 

5 6 2 . 0 

5 6 7 , 8 

5 . 8 

0 . 6 1 

3 5 . 0 

5 7 2 , 8 

5 7 B , B 

6 , 0 

0 , 6 7 

3 9 . 0 

FUEL OIL 

F , 0 , T o t a l i z e r - S t a r t 

S t a r t T e s t 

F , 0 , T o t a l i z e r - E n d 

E n d T e s t 

D i f f e r e n c e 

EQUIPMENT STATUS 

B o i l e r B l o w d o w n - O p e n 

S u p p l y i n g S t n A u x S t m 

C i r c u l a t i n g P u m p s 

FUEL O I L ANALYSIS 

F , 0 , T e m p , 9 H e a t e r 

F , 0 , T e m p , 9 B u r n e r D e c k 

S u l f u r , M t , % 

A P I G r a v i t y & 6 0 - P . 

H i g h e r H e a t i n g V a l u e 

L b s / H r . 

T i m e 

L b s / H r . 

T i m e 

L b s / H r . 

% 
Y e s / N o 

N u m b e r 

• F 

• F 

A P I 

B T U / G a l 

0 , 0 

0 

#tt#tt t t t t t t l t 

0 6 3 0 

«fl«#tt t t t t t t 

0 7 3 0 

7 2 0 0 

««tt<t«HHtt 

o a i o 

« # # « t t # # t t 

0 9 1 0 

BOOO 

HHUHItMHH 

0 9 5 0 
##t tNlt l4## 

1 0 5 0 

BBOO 

Htt####IIH 

1 1 4 0 

#tt#HttNttN 

1 2 4 0 

9 6 0 0 

0 

No 

3 

0 

N o 

3 

0 

No 

3 

0 

No 

3 

1 , 6 4 

1 5 - 5 

1 4 9 , 6 1 9 

24 9 

3 3 5 

2 4 9 

2 3 5 

2 5 0 

2 3 5 

TESTED B Y : Kp.v. 
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2 3 3 
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CALCULATIONS FOR HEAT RATE CURVE 
by: Rodney Jung 

KPp UNIT NO. 4 
DATE; 08-25-03 

DATA: 
GENERATED (MM) 
HEflT RATE(BTU/MM)G 
HEAT RATE(BTU/KM)N 
NUMBER OF TESTS : 
PRICE OF FUEL/BBL $27,5723 
H,H.V, (BTU/GAL) 14 9 ,619 

Fue l O i l T e s t e d : 0 8 - 2 7 - 0 3 
T e s t e d b y : K,Na)tamatSu 

11-3 
1 2 , 8 9 9 
13 ,564 

a c t . 
ac t -

12,4 
12,930 
13,564 

13.3 
13,151 
13,772 

A, B , C CONSTANTS: 

GROSS A - 2 7 , 7 9 0 , 3 9 

B - ( 2 . 5 4 4 , 6 2 7 ) 

C - 1 0 8 , 5 6 5 3 

fl= 3 1 , 2 0 4 , 1 9 

B= [ 2 . 9 6 4 , 1 0 4 ) 

C - 1 2 4 , 3 1 8 3 

PREDICTED VALUES: 

GENERATED (KW) 

HEAT RATE(BTU/MW)G 
HEiAT RATE(BTU/MW)N 
GROSS (MBTU) 
NET (MBTU) 
CGST/KWH 
G/KWH 
G/PS-H 

4,0 
19,349 
21.337 
77,396 
85,347 

50-0849 
478.06 
348.23 

5,0 
17,781 
19,4 92 
86.907 
97.456 

SO.07B0 
439.33 
320.06 

5,5 
17,079 
IB,662 
93.935 

102.642 
50-0749 
421.98 
307.42 

6.0 
16,431 
17,695 
98.586 

107,370 
SO-0721 
405,97 
295,76 

6,5 
15,837 
17,190 

102.942 
111.735 
$0.0695 
391,30 
265,07 

7,0 
15,29B 
16,54 7 

107,084 
115,829 
50-0671 
377,97 
275,36 

7.5 
14,812 
15,966 

111-094 
119-747 
$0.0650 
365.98 
266-62 

8,0 
14.382 
15.448 

115,052 
123,582 
50,0631 
355,33 
258,87 

8,5 
14,005 
14,991 

119.042 
127.426 
50.0614 
346,03 
252.09 

9.0 
13,6B3 
14,597 

123.143 
131.373 
50,0600 
336.06 
246.29 

PREDICTED VALUES (CONT,): 
GENERATED (MM) 9.5 10,0 10,5 
HEAT RATE[BTU/MW)G 13.414 13,201 13,041 
HEAT RATE(BTU/MW)N 14.265 13,995 13,787 
GROSS (MBTU) 327-437 132.006 136,932 
NET (MBTU) 135.517 139,950 144,765 
CQST/KWH 50.058 9 50,05 79 SO.0572 
G/KWH 3 31,44 32 6,15 322,21 

G/pS-K 241,46 2 3 7,61 234,74 

11.0 
12.936 
13,642 

142,295 
150,057 
$0,0568 
319.61 
232.85 

11,5 
12,865 
13.556 

148,177 
155,916 
SO.0565 
318,35 
231,93 

12.0 
12,888 
13,537 

154.659 
162,441 
SO-0565 
318,44 
231.99 

12,5 
12,946 
13,578 

161,823 
169.720 
$0.0568 
319,86 
233,03 

13-0 
13,056 
13,681 

169,751 
177,648 
50,0573 
322.62 
2 3 5,04 
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MAUI ELECIRIC CO., LTD. 
KAHULUI POWER PLANT 
HEAT RATE TEST DATA 

MAUI ELECTRIC CCMPANY, INC. 

KPP UNIT NO, 4 
DATE: 08 -11 -03 

G r o s s Load (K3-4) > 
A c t u a l T e s t Load 

KWH 
KWH 

7,000 9,000 
9,000 

10,000 
10,500 

12.000 
13,000 

13,500 
12,500 

Kahului Power Plant 

Subject: Heat Rate Testing 
DATE: 08-11-03 
KPP UNIT NO. 4 

BOILER-TURB INE 
Ambient Air Temp 'F. 
Gas Entering A.H. 'F, 
Gas Leaving A,H. 'F, 
Air Entering A.H. -F, 
Air Leaving A,H, 'F, 
Circ. Hater Inlet 'F, 
Circ. Hater CJutlet *F. 
Condenser Vacuum Hg. 
Barometric Pressure Hg. 
Excees 02 % 
Feedwater Flow (XIOOO) Lb/Hr 
Steam Flow (XIOOO) Lb/Hr 
Throttle Stm. Press, PSIG 
Feedwater to Blr. •?. 

GENERATOR 
Generator Integrator, Start 
Generator Integrator, Stop 
Generator Integrator, Diff, MWH 
Generator Volts V, 
Generator Amps A, 
Generator VARS MVAR 

99 
599-6 
412,5 
166,4 
368,3 
68 
84 

28,1 
30,4 
1,3 
83 
88 
600 
331 

101 
624 

422.2 
156.8 
370 
68 
66 

27.9 
30,5 
1,4 
100 
105 
601 
340 

101 
651-3 
433,6 
146,7 
374,1 

68 
86 

37.7 
30.5 
1-4 
118 
120 
600 
355 

101 
681,2 
447,1 
132,9 
370,6 

68 
91 

27.4 
30.3 
1 ,2 
139 
139 
600 
365 

S T 
9.0 

L O A D S - H M 

0.0 

4453,0 
4460,9 

8.9 
11,600 

460 
9.0 

4470.3 
44BD.7 

10.5 
11,600 

550 
5,2 

4490,3 
4502.2 

11.9 
11,600 

640 
6.3 

4611.a 
4535,3 

13.5 
11,600 

690 
5.0 

F,0- Temp- "F, 
F,0. Temp. (Corr,) 
F,0. Usage (Lbs,) 
Test Time (Hours) 
Specific Gravity 9 F.O,Temp 
F-O. Used (Gala.) 
PT RATIO 
KW (Gen,) 
KH (Aux,) 
BTU/gal (Approx,) 
BTU/gal (Test Lab) 

HEATRATE (APPROX.) 
HEAT RATE (APPROX, )N 
HEAT RATE (ACTUAL) -G 
HEAT RATE (ACTUAL) -N 

FUEL CORRECTION: 

0 
1,03145 

0,0 
1 

0.0 
1 

0 
0 

151.000 
149,333 

ttDIV/0! 
»DIV/0! 
«DIV/0! 
«DlV/0! 

239 
0.9378 

6493,5 
1 

790.6 
1 

8,900 
560 

151.000 
149.333 

13.414 
14,314 
13,266 
14,156 

233 
0,9399 

7511.B 
1 

914,7 
1 

10,500 
590 

151,000 
149,333 

13,155 
13,924 
13,010 
13,770 

230 
0,94095 
8558.2 

1 

1,042,2 
1 

11,900 
580 

151,000 
149,333 

13,324 
13,902 
13,076 
13,748 

229 
0,9413 

9B00.7 
1 

1,193,5 
1 

13,500 
610 

151,000 
149,333 

13,349 
13.981 
13,202 
13.626 

AUX, TRANSFORMER 
Aux, KWH Mtr, Start (XlOO) KWH 
Aux, KWH Mtr, End (XlOO) KWH 
Aux, Integrator, Diff, KWH 
Aux, Load Indicator MW 
Aux. Amp s A. 

0.0 

8554,9 
8 56 0,5 

5,6 
0,62 

36,5 

8565-7 

6571-5 

5.8 
0.59 

34 ,0 

8576,3 

6582,1 

5,8 
0,60 

35.0 

8586,4 

8592,5 

6.1 
0,62 

37,0 

FUEL OIL 

F.O. T o t a l i z e r - S t a r t L b s / H r . 
S t a r t T e s t Time 
F,O, T o t a l i z e r - E n d L b a / H r , 
End T e s t Time 
D i f f e r e n c e L b s / H r . 

EQUIPMENT STATUS 
B o i l e r Blowdown-Open I 
Supp ly ing S t n Aux Stm ¥ e s / N o 
C i r c u l a t i n g Pumpa Number 

FUEL OIL ANALYSIS 
F.O. Tetrp, 9 H e a t e r -F 
F , 0 . Teirp, 9 B u r n e r Deck "F 
S u l f u r . Mt, % 
API G r a v i t y 9 60 - F . API 
Higher H e a t i n g V a l u e BTU/Gal 

0.0 

0 

0.0 
0625 

6493 

0725 

6493 

0,0 
0821 

7512 

0921 

7512 

0,0 
1011 

8556 

1111 

8558 

0-0 
1155 

9801 

1255 

9801 

0 
No 
3 

0 
No 
3 

0 
No 
3 

0 
No 
3 

1.63 

15.9 

149, 333 

239 
2 27 

233 
225 

230 
223 

TESTED BY: M a d Taki 
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330 
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11,9 
13.078 

13.748 

13,5 
13,2 02 
13,826 

CALCULATIONS FOR HEAT RATE CURVE 
by: Rodney Jung 

KPP UNIT NO, 4 Fuel Oil Tested; 06-14-03 
DATE; 08-11-03 Tested by: K.Nakamatsu 

DATA: 

GENERATED (MW) 8,9 10,5 
HEAT RATE(BTU/MW)G 13.266 13,010 
HEAT RATE(BTU/KW}N 14,156 13,770 
NUMBER OF TESTS 4 

PRICE OF FUEL/BBL S37.5733 act, 
H.H,V. (BTU/GAL) 149,333 act, 

A, B, C CONSTANTS; 

GROSS A- IS,083,32 NET A- 20.556.25 
B- (894.7991 B- (1.151.019) 
C- 39-5636 C 48.3945 

PREDICTED VALUES: 
GENERATED (MH) 4.0 5.0 5,5 
HEAT RATE(BTU/MH)G 15,137 14,596 14,359 
HEAT RATE(BTU/MH)N 16,726 16,011 15,690 
GROSS (MBTU) 60.549 72.992 78.973 
NET (MBTU) 66,906 80,055 86.293 
COST/KMH SO.066 5 $0,064 2 $0,0631 
G/KMH 3 74,00 36 0,69 354.77 
G/PS-H 272,47 262,77 358.46 

PREDICTED VALUES (CONT,): 
GENERATED (MW) 9,5 10.0 10.5 11.0 11.5 12,0 12,5 13-0 
HEAT R A T E ( B T U / M W ) G 13,153 13,092 13,050 13,028 13,025 13,043 13,080 13,137 
HEAT R A T E ( B T U / M W ) N 13.96 9 13.8 86 13.606 13,751 13,720 13,713 13,730 13,773 
GROSS (MBTU) 124,957 13 0,917 137,033 14 3,3 05 14 9.7 93 156.515 163.502 170.783 
NET (MBTU) 132,6 97 13 8,855 144,964 151,259 157.777 164 ,554 171.627 179.032 
COST/KWH 50,0 578 50.0 576 50.0574 SO.0 573 50,0573 SO.0573 SO.0575 50.0576 
G/KWH 324,99 3 23,46 322,4 3 321,88 321.82 322,26 3 2 3.18 324.59 
G/PS-H 2 36,76 23 5,65 2 3 4,90 234,50 234.46 234,77 2 3 5.44 236.47 

6.0 
14,139 
15,392 
64-833 
92-354 

50,0622 
349.33 
254.50 

6,5 
13,939 
15,119 
90.601 
96-275 

50,0613 
344.39 
250.90 

7.0 
13,756 
14,870 
96,306 

104,0 93 
50,0605 
339,93 
247,65 

7,5 
13,598 
14,646 

101.983 
109.844 
50.0598 
335.97 

244 ,76 

8-0 
13,457 
14,445 

107,656 
115.563 
50.0592 
332,49 
242,23 

8.5 
13,336 
14,369 

113.356 
121.387 
50,0586 
329.50 
240.05 

9.0 
13,235 
14,117 

119.113 
127.053 
$0,0562 
327,00 
236,23 
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MAUI ELECTRIC CO,, LTD. 
KAHULUI POMER PLANT 
HEAT RATE TEST DATA 

MAUI ELECTRIC COMPANY, INC, 

KPP UNIT NO. 4 
DATE: 06-09-03 

Gross Load (K3-4) > 
Actual Test Load 

KWH 
KWH 

7, 000 9 .000 
9 .000 

1 0 , 0 0 0 
10 ,500 

12 ,000 
12 ,000 

1 3 , 5 0 0 
13 ,500 

Kahului Power Plant 

Subject: Heat Rate Testing 
DATE: 08-09-03 
KPP UNIT NO, 4 

BOILER-TURBINE 
Ambient Air Temp 'F, 
Gas Entering A,H. 'F, 
Gas Leaving A,H. 'F. 
Air Entering A.H. 'F, 
Air Leaving A,H. "F, 
Circ. Mater Inlet -F. 
Circ. Water Outlet -F. 
Condenser Vacuum Hg. 
Barometric Pressure Hg. 
Excess 03 * 
Feedwater Flow (XlOOOl Lb/Hr 
Steam Flow (XIOOO) Lb/Hr 
Throttle Stm. Press, PSIG 
Feedwater to Blr, 'F. 

GENERATOR 
Generator Integrator, Start 
Generator Integrator, Stop 
Generator Integrator, Diff. MWH 
Generator Volts v. 
Generator Ampa A. 
Generator VARS MVAR 

9 8 

6 0 0 , 7 
4 1 4 . 7 
1 6 6 . 3 
3 7 0 . 1 

6 8 

84 

2 9 . 2 
30.B 

1 , 5 

84 

BB 

6 0 0 

3 3 0 

9 9 

6 2 4 , 1 
4 3 4 . 8 
1 5 5 , 5 

3 6 8 

6 6 

8 7 

27-9 
3 1 . 0 

1 . 7 

1 0 3 

1 0 7 

6 0 0 

3 4 5 

1 0 0 

6 4 7 , 9 
4 3 5 , 1 
145 ,3 
3 7 1 , 8 

6 8 

8 9 
2 7 . 7 
3 1 , 0 

1 , 5 

1 1 7 

1 2 1 

6 0 1 
3 5 7 

1 0 0 

677 .6 
4 4 8 

132 .4 
3 7 0 . 9 

6 8 

9 1 
2 7 . 4 
3 0 . 8 

1 ,3 
1 4 0 

1 4 0 

6 0 1 
3 6 5 

0 , 0 

3 8 6 8 . 3 
3 8 9 7 , 1 

8 , 8 
1 1 , 6 0 0 

4 6 0 
4 , 4 

3904-1 
3914-7 

1 0 , 6 
11 ,600 

5 5 5 
5 , 1 

3924-4 
3936,4 

12 ,0 
11 .600 

6 2 0 

6 , 2 

3946 -9 
3960-4 

13-5 
11 .600 

6 9 8 

5 , 3 

P-0. Temp, 'F. 
F.O. Terqj, (Corr.) 
F.O. Usage (Lbs.) 
Test Time (Hours) 
Specific Gravity 9 F.O.Tenp 
F.O, Uaed (Gals.) 
PT RATIO 
KW (Gen.) 
KW (Aux.) 
BTU/gal (Approx . ) 
BTU/gal (Test Lab) 

HEAT RATE (APPROX,) 
HEAT RATE (APPROX.)N 
HEAT RATE (ACTUAL) -G 
HEAT RATE (ACTUAL) -N 

FUEL CORRECTION: 

0 . 0 
0 

1,02145 
0 - 0 

1 

0 , 0 

1 

0 
0 

151 ,000 
149 ,690 

KDIV/O! 
HDIV/O! 
HDIV/Ol 
«DIV/0! 

T E S T 
9 . 0 

2 4 8 

0 , 9 3 4 6 5 
6 5 7 3 , 1 

1 

8 0 0 , 3 
1 

8 , 6 0 0 
5 5 0 

1 5 1 , 0 0 0 
1 4 9 , 6 9 0 

1 3 , 7 3 2 
1 4 . 6 4 6 
1 3 , 6 1 3 
1 4 , 5 2 1 

L O A D S 
1 0 , 5 

2 4 7 

0 . 9 3 5 
7 6 4 6 . 9 

1 

931 ,4 
1 

1 0 , 6 0 0 
5 8 0 

151,OOO 
1 4 9 , 6 9 0 

1 3 , 2 6 8 
1 4 , 0 3 7 
1 3 , 1 5 3 
1 3 , 9 1 5 

- M W 
1 2 . 0 

3 4 7 

0 . 9 3 5 
8 6 4 7 . 0 

1 

1 . 0 5 3 . 0 
1 

12 ,000 
5 9 0 

151 ,000 
149 ,690 

1 3 , 2 5 0 
13 ,935 
13 ,135 
13 ,814 

1 3 . 5 
2 4 0 

0 .93745 
9 9 0 0 . 5 

1 

1 . 2 0 5 , 6 
1 

1 3 . 5 0 0 
6 2 0 

151 .000 
149 .690 

1 3 , 4 8 5 
14 .134 
1 3 , 3 6 6 
14 .012 

AUX, TRANE FORMSR 
Aux. KWH Mtr. Start (XlOO) KWH 
Aux. KWH Mtr. End (XlOO) KWH 
Aux. Integrator, Diff. KWH 
Aux. Load Indicator MW 
Aux. Ampa A. 

FUEL OIL 
F.O. Totalizer-Start Lbs/Hr, 
Start Test Time 
F,0. Totalizer-End Lbs/Hr, 
End Test Time 
Difference Lbs/Hr, 

EQUIPMENT STATUS 
Boiler Blowdown-Open \ 
Supplying Stn Aux Stm Yes/No 
Circulating Pumps Number 

FUEL OIL ANALYSIS 
F,0- Temp, 9 Heater 'F 
F,0- Temp, 9 Burner Deck 'P 
Sulfur. Wt, \ 
API Gravity 9 60 'F. API 
Higher Heating Value BTU/Gal 

0 , 0 

6 2 7 8 , 9 
6 2 8 4 , 4 

5 , 5 
0 , 5 6 
3 4 , 0 

6 2 6 8 - 2 
62 9 4 - 0 

5 - 8 
0 - 6 0 
3 4 - 5 

8 2 9 8 . 8 
8 3 0 4 . 7 

5 . 9 
0 , 6 1 
3 5 , 2 

8 3 0 9 . 6 
8 3 1 5 . 8 

6 . 2 

0 . 6 3 
3 7 . 0 

0 . 0 

0 

0 , 0 

0649 
6572 

0749 
6572 

0 , 0 

0630 
7649 

0930 
7649 

0 , 0 

1020 
8647 

1120 
8647 

0 , 0 

1208 
9901 

1308 
9901 

0 

No 
3 

0 

No 

3 

0 

No 

3 

0 

No 

3 

1-84 
1 5 . 9 

1 4 9 . 6 9 0 

2 4 8 

2 3 3 

24 7 
2 3 2 

2 4 7 

2 3 2 
2 4 0 
2 2 7 
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CALCULATIONS FOR HEAT RATE CURVE 
by: Rodney Jung 

KPP UNIT NO, 4 Fuel Oil Tested: OB-14-03 
DATE: 06-09-03 Tested by: K,NakamatSu 

DATA: 
GENERATED (MW) 
HEflT R A T E ( B T U / M M ) G 

HEAT R A T E ( B T U / M W ) N 

NUMBER OF TESTS 
PRICE OF FUEL/BBL 
H.H,V. (BTU/GAL) 

A, B, 

6 , 6 

1 3 . 7 3 2 

1 4 . 6 4 B 

4 

S 2 7 , 5 7 2 3 a c t . 

1 4 9 , 6 9 0 a c t . 

1 0 . 6 

1 3 , 2 6 6 

1 4 . 0 3 7 

1 2 . 0 

1 3 , 2 5 0 

1 3 , 9 3 5 

1 3 . 5 

1 3 , 4 8 5 

1 4 . 1 3 4 

GROSS A-

B -

C -

PREDICTED VALUES: 

GENERATED (MM) 

HEAT R A T E ( a T U / M M ) G 

HEAT R A T E ( B T U / M M ) N 

GROSS (MBTU) 

NET (MBTU) 

COST/KMH 

G/KWH 

G / P S - H 

2 ! , 3 1 0 , 6 3 

( 1 . 5 7 7 . 4 7 8 ) 

6 8 . 4 4 7 1 

4 . 0 

1 7 , 0 9 6 

1 6 , 7 1 3 

6 6 , 3 8 3 

7 4 , 6 5 2 

5 0 , 0 7 5 0 

4 2 2 , 4 0 

3 0 7 , 7 3 

5 . 0 

1 6 , 1 3 4 

1 7 , 5 7 0 

8 0 - 6 7 3 

8 7 . 6 5 0 

S O - 0 7 0 8 

3 9 8 - 6 4 

2 9 0 , 4 2 

NET A -

B -

C 

5 . 5 

1 5 , 7 0 5 

1 7 , 0 5 7 

6 6 . 3 7 8 

93 , 8 1 3 

5 0 . 0 6 6 9 

3 6 8 . 0 3 

2 6 2 , 6 9 

2 4 . 8 4 1 . 0 2 

( 1 . 8 4 3 . 3 1 3 1 

7 7 - 8 0 2 3 

6 , 0 

1 5 , 3 1 0 

1 6 , 5 8 3 

9 1 , 8 5 9 

9 9 . 4 9 6 

5 0 , 0 6 7 1 

3 7 8 , 2 7 

2 7 5 , 5 6 

6 . 5 

1 4 , 94 9 

1 6 , 1 4 7 

9 7 . 1 6 8 

1 0 4 , 9 5 7 

S O . 0 6 5 6 

3 6 9 , 3 5 

2 6 9 , 0 6 

7 . 0 

1 4 , 6 2 2 

1 5 , 7 5 1 

1 0 2 , 3 5 5 

1 1 0 , 2 5 6 

5 0 , 0 6 4 1 

3 6 1 . 2 8 

2 5 3 , 2 0 

7 , 5 

1 4 , 3 3 0 

1 5 , 3 9 3 

1 0 7 , 4 7 3 

1 1 5 , 4 5 0 

S O . 0 6 3 8 

3 5 4 , 0 5 

2 5 7 . 9 3 

8 , 0 

1 4 , 0 7 1 

1 5 , 0 7 5 

1 1 2 , 5 7 1 

1 2 0 , 5 9 7 

$ 0 , 0 6 1 7 

3 4 7 . 6 7 

2 5 3 . 2 9 

8 . 5 

1 3 , 8 4 7 

1 4 , 7 9 5 

1 1 7 , 7 0 3 

1 2 5 , 7 5 7 

5 0 , 0 6 0 7 

3 4 2 , 1 3 

2 4 9 , 3 5 

9 , 0 

1 3 , 6 5 8 

1 4 , 5 5 4 

1 3 2 . 9 1 B 

1 3 0 . 9 8 7 

$ 0 , 0 5 9 9 

3 3 7 , 4 4 

2 4 5 , 6 4 

PREDICTED VALUES (CONT.) 
GENERATED (MW) 

HEAT RATS(BTU/MM)G 

HEAT RATE(BTU/MM)N 

GROSS (KBTU) 

NET (MBTU) 

COST/KWH 

G/KWH 

G / P S - H 

9 - 5 

1 3 , 5 0 2 

1 4 , 3 5 2 

1 3 8 . 2 6 8 

1 3 6 , 3 4 5 

5 0 , 0 5 9 2 

3 3 3 , 6 0 

2 4 3 , 0 3 

1 0 . 0 

1 3 , 3 8 1 

1 4 , 1 6 9 

13 3 . 8 0 6 

1 4 1 . 6 9 1 

$ 0 . 0 5 6 7 

3 3 0 , 6 0 

2 4 0 , 6 5 

1 0 , 5 

1 3 , 2 93 

1 4 , 0 6 5 

1 3 9 . 5 8 1 

1 4 7 . 6 8 2 

$ 0 , 0 5 8 3 

3 2 8 - 4 5 

2 3 9 - 2 8 

1 1 , 0 

1 3 . 2 4 0 

1 3 , 9 8 0 

1 4 5 , 6 4 5 

1 5 3 , 7 7 7 

$ 0 , 0 5 8 1 

3 2 7 . 1 4 

2 3 6 . 3 3 

1 1 , 5 

1 3 , 2 2 2 

1 3 , 9 3 3 

1 5 2 . 0 5 0 

1 6 0 . 3 3 4 

5 0 . 0 5 8 0 

3 3 6 , 6 6 

3 3 7 , 9 9 

1 2 . 0 

1 3 . 2 3 7 

1 3 , 92 6 

1 5 8 , 8 4 7 

1 6 7 . 1 1 2 

S O . 0 5 8 1 

3 2 7 . 0 6 

2 3 8 , 2 7 

1 2 , 5 

1 3 . 2 8 7 

1 3 , 9 5 7 

1 6 6 , O S B 

1 7 4 , 4 6 8 

$ 0 , 0 5 3 3 

3 2 8 , 3 9 

3 3 9 , 1 7 

13 , 0 

1 3 , 3 7 1 

1 4 . 0 2 8 

1 7 3 , 6 2 3 

1 8 2 , 3 6 2 

$ 0 , 0 5 8 6 

3 3 0 . 3 6 

2 4 0 - 6 8 

X 
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MAUI ELECTRIC CO., LTD. 

KAHULUI POHER PLANT 

HEAT RATE TEST DATA 

MAUI ELECTRIC COMPANY, INC. 

KPP UNIT NO- 4 

DATE; 06-02-03 

G r o s s L o a d ( K 3 - 4 ) > 
A c t u a l T e s t L o a d 

B O I L E R - T U R B I N E 

A m b i e n t A i r T e m p 

G a s E n t e r i n g A . H , 

G a a L e a v i n g A . H , 

A i r E n t e r i n g A . H , 

A i r L e a v i n g A . H . 

C i r c , W a t e r I n l e t 

C i r c , W a t e r O u t l e t 
C o n d e n s e r v a c u u m 

B a r o m e t r i c P r e s s u r e 
E x c e s s 0 3 

F e e d w a t e r F l o w ( x l O O O l 

S t e a m F l o w (XlOOOl 

T h r o t t l e S t m , P r e s s , 
F e e d w a t e r t o B l r , 

KWH 

KWH 

• F . 
- F . 

• F -

• F , 

• F . 

• F . 

• F . 

H g . 

H g . 

\ 
L b / H r 

L b / H r 

P S I G 

• F , 

GENERATOR 

Generator Integrator. Start 

Generator Integrator. Stop 

Generator Integrator, Diff, MMH 

Generator volts V. 

Generator Amps A. 

Generator VARS MVAR 

7 . 0 0 0 

8 , 3 0 0 

9 , 0 0 0 

9 , 0 0 0 

1 0 , 0 0 0 

1 0 , 0 0 0 

1 2 , 0 0 0 

1 1 , 0 0 0 
1 3 , 5 0 0 
1 1 , 6 0 0 

1 1 0 

6 0 0 

3 2 5 
1 5 0 

4 5 0 
7 2 

8 5 

2 7 - 8 

3 0 , 1 

1 - 3 

6 6 

6 6 

6 0 0 

3 4 5 

1 1 2 

6 1 0 

3 5 0 

1 5 0 

4 5 5 

7 3 

8 6 
2 7 , 7 

3 0 , 1 

1 , 0 

9 2 

9 5 

6 0 0 

3 5 0 

1 1 6 

6 4 0 

3 8 5 
1 4 0 

4 6 0 

7 3 

8 6 

2 7 . 5 

3 0 . 1 

1 , 0 

1 0 6 

1 0 8 

6 0 0 

3 6 0 

1 2 0 

6 6 0 

3 4 0 

1 4 0 

4 7 0 

7 3 

9 0 

2 7 , 2 

3 0 , 1 

1 , 0 

1 1 7 

1 1 9 

6 0 0 

3 6 9 

1 2 2 

6 8 0 

3 4 5 

1 3 5 

4 7 5 

7 4 

9 1 
2 7 . 0 

3 0 - 1 

1 - 0 
1 2 7 

1 2 8 

6 0 0 

3 7 5 

7 0 5 9 , 8 

7 0 6 8 , 1 

8 , 3 
1 1 , 8 0 0 

4 7 0 

5 , 5 

7 0 7 2 - 6 

7 0 8 1 - 6 

9 , 0 

1 1 , 8 0 0 

5 0 0 

6 , 0 

7 0 8 6 - 1 

7 0 9 8 , 1 

1 0 . 0 

1 1 , 8 0 0 

5 6 0 

6 , 5 

7 1 0 3 . 7 

7 1 1 4 , 7 

11 , 0 

1 1 . 8 0 0 

6 4 0 

8 , 0 

7 1 2 3 . 4 

7 1 3 5 . 2 

1 1 - 8 

1 1 , 8 0 0 

6 6 0 

8 , 0 

Kahului Power Plant 

Subject: Heat Rate Testing 

DATE: 06-02-03 

KPP UNIT NO, 4 

F.O. Temp. -F. 

F.O. Temp. (Corr.) 

F.O- Osage (Lbs.) 

Test Time (Houra) 

Specific Gravity 9 F.O.Temp 

F,0. Used (Gals.) 

PT RATIO 

KW (Gen,) 

KW (Aux,) 

BTU/gal (Approx,) 

BTU/gal (Test Lab) 

HEAT RATE ( A P P R O X , ) 

HEAT RATE ( A P P R O X . ) N 

HEAT RATE (ACTUAL)-G 

HEAT RATE [ACTUALl -N 

FUEL CORRECTION: 

E S T 

9 , 0 

L O A D S - M W 

1 0 , 0 1 1 , 0 
3 3 0 

0 . 9 4 0 9 5 
6 3 5 5 . 4 

1 

7 7 3 , 9 

1 

8 , 3 0 0 

5 3 0 

1 5 1 , 0 0 0 

1 4 8 , 7 6 3 

1 4 , 0 8 0 

1 5 , 0 4 0 
1 3 , 8 7 1 

1 4 , 8 1 7 

2 4 0 

0 , 9 3 7 4 5 

6 7 6 3 . 0 
1 

6 2 3 . 6 

1 

9 , 0 0 0 

5 4 0 

1 5 1 . 0 0 0 

1 4 8 . 7 6 2 

1 3 . 8 1 7 

1 4 , 6 9 9 

1 3 , 6 1 3 

1 4 . 4 8 1 

2 3 0 

0 . 9 4 0 9 5 

7 6 3 8 . 5 

1 

93 0 . 2 

1 

1 0 . 0 0 0 

5 5 0 

1 5 1 . 0 0 0 

1 4 8 . 7 6 2 

1 4 . 0 4 5 

1 4 . 8 6 3 
1 3 . 8 3 7 

1 4 , 6 4 3 

2 3 0 

0 , 9 4 0 9 5 

8 3 1 0 . 0 

1 

1 . 0 1 1 . 9 
1 

1 1 , 0 0 0 

5 7 0 

1 5 1 . 0 0 0 

1 4 8 . 7 6 2 

1 3 . 8 9 1 

1 4 . 6 5 0 

1 3 . 6 8 5 

1 4 , 4 3 3 

2 2 5 
0 , 9 4 2 7 

8 9 2 1 , 8 

1 

1 , 0 8 6 , 4 

1 

1 1 , 6 0 0 

5 9 0 

1 5 1 , 0 0 0 

1 4 8 , 7 6 2 

1 3 , 9 0 3 

1 4 , 6 3 4 

1 3 , 6 9 7 

1 4 , 4 1 7 

AUX- TRANSFORMER 

A u x , KWH M t r . S t a r t (XlOO) KWH 

A u x , KWH M t r . E n d (XlOO) KWH 

A u x , I n t e g r a t o r , D i f f , KWH 

A u x , L o a d I n d i c a t o r MW 

A u x . A m p s A . 

4 6 0 2 , 4 
4 6 0 7 , 7 

5 , 3 
0 , 5 7 

3 3 , 0 

4 8 1 0 , 4 

4 8 1 5 - 8 

5 , 4 

0 . 5 8 

3 3 , 0 

4 8 1 9 - 5 

4 8 2 5 - 0 

5 - 5 

0 . 5 9 

3 4 . 0 

4 8 2 7 . 9 

4 8 3 3 . 6 
5 , 7 

0 - 6 0 

3 5 , 0 

4 H 3 7 . 9 

4 8 4 3 . 8 

s . q 

0 . 6 1 

3 6 - 0 

FUEL O I L 

F,0- Totalizer-Start Lbs/Hr, 

Start Test Time 

F,0. Totalizer-End Lbs/Hr, 

End Test Time 

Difference Lbs/Hr, 

EQUIPMENT STATUS 

Boiler Blowdown-Open % 

Supplying Stn Aux Stm Yes/No 

Circulating Pumps Number 

FUEL OIL ANALYSIS 

F.O. Temp, 9 Heater *F 

F.O. Temp- 9 Burner Deck 'F 

Sulfur, Wt. * 

API Gravity ® 60 -F. API 

Higher Heating Value BTU/Gal 

0 , 0 

0 6 0 5 

6 3 5 5 

0 7 0 5 

6 3 5 5 

0 , 0 

0 7 3 5 

6 7 6 3 

0 8 3 5 

6 7 6 3 

0 . 0 

0 9 1 5 

7 6 3 9 
1 0 1 5 

7 6 3 9 

0 , 0 

1 0 4 5 

8 3 1 0 

1 1 4 5 

8 3 1 0 

0 , 0 

1 3 3 0 

8 9 2 2 

1 3 3 0 

8 9 3 2 

0 

Y e s 

3 

0 

Y e s 

3 

0 

Y e s 

3 

0 

Y e e 

3 

0 

Y e s 

3 

2 3 0 

2 1 3 

1 , 7 0 
1 6 , 3 

1 4 8 , 7 6 2 

2 4 0 

2 2 0 

2 3 0 

2 1 5 

2 3 0 

2 1 0 

2 2 5 

2 0 5 

TESTED BY : Ef lyn iOI ld -K_f iOES. 
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CALCULATIONS FOR HEAT RATE CURVE 
by: Rodney Jung 

KPP UNIT NO- 4 
DATE: 0 6 - 0 2 - 0 3 

Fue l O i l T e s t e d : 0 6 - 0 4 - 0 3 
T e s t e d by : K.Nakamatau 

DATA: 
GENERATED (MW) 
HEAT RATE(BTU/MWlG 
HEAT RATE(BTU/MWIN 
NUMBER OF TESTS 

13,871 13,613 
14,481 14,643 

11.0 
13,685 
14,433 

11.8 
13,697 
14,417 

529.8895 
148,762 

act. 
act. 

GROS 

PREDICTED VALUES: 
GENERATED (MM) 
HEAT RATE(BTU/MHlG 
HEAT RATE(BTU/MH)N 
GROSS (MBTU) 
NET (MBTU) 
COST/KWH 
G/KWH 
G/PS-H 

> A-
B-
C-

14,974.47 
(220-821) 
9.5923 

4,0 
14,245 
15,839 
56.979 
63.354 

50,0681 
351.95 
256.40 

5,0 
14,110 
15,515 
70.551 
77.576 

SO.0675 
346.63 
253-98 

NET A= 
Be 
C-

5.5 
14.050 
15.369 
77,276 
84 ,531 
$0.0672 
347,14 
252.90 

17.550,32 
(511.600) 
20.9187 

6.0 
13.995 
15,234 
83,969 
91,403 

50.0669 
345,78 
251,91 

6.5 
13.944 
15.109 
90,639 
98.207 

50.0667 
344,53 
251,00 

7.0 
13,899 
14,994 
97.291 

104.959 
50.0665 
343,40 
250,16 

7-5 
13,858 
14,890 

103-934 
111.675 
$0.0663 
343.39 
349.44 

8.0 
13.622 
14.796 

110,574 
118,371 

$0-0661 
341.50 
348.79 

8,5 
13,791 
14,713 

117.220 
125.061 
50,0660 
340.73 
248,23 

9,0 
13,764 
14,64 0 

123.676 
131.763 
50,0658 
340.07 
247.75 

PREDICTED VALUES (CONT.): 
GENERATED (MW) 
HEAT RATE(BTU/MH)G 

HEAT RATE(BTU/MW)[) 

GROSS (MBTU) 

NET (MBTU) 

COST/KWH 

G/KWH 

G / P S - H 

13 
14 

130 
136 

9-5 
742 
578 
553 
491 

50-0657 

3 3 9,54 

247,36 

13 
14 

137 
145 

10,0 

725 
526 
2 55 

262 
$0.0657 

339,12 

24 7,06 

13 
14 

143 
152 

0,5 
713 
465 
991 
090 

$0,06 56 

336.63 

346.64 

13 
14 

150 
158 

1.0 
706 
454 
767 
993 

50,0656 

338-64 

246.71 

11,5 

13 
14 

157 
165 

704 
433 
591 
984 

50,0656 

338.56 

246.66 

13 
14 

164 
173 

2.0 
706 
423 
471 
061 

SO.0656 

338 
246 

.64 

.71 

13 
14 
171 
180 

2,5 
713 
424 
413 
298 

$0,0656 

33£ 
24i 

.81 
,83 

13 
14 

178 
187 

3,0 
725 
435 
424 
652 

50.0657 

339,11 

247,05 
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MAUI ELECTRIC CO,, LTD-
KAHULUI POWER PLANT 
HEAT RATE TEST DATA 

MAUI ELECTRIC COMPANY, INC. 

KPP UNIT NO, 4 
DATE: 04-17-03 

Gross Load (K3-4) : 
Actual Test Load 

KWH 
KWH 

7 .000 
8 .000 

9 ,000 
9 ,000 

1 0 , 0 0 0 
1 0 , 5 0 0 

1 2 , 0 0 0 
1 1 , 5 0 0 

13 ,500 
1 2 , 5 0 0 

Kahului Power Plant 

Subject; Heat Rate Testing 
DATE: 04-17-03 
KPP UNIT NO. 4 

BOI LER-TURBINE 
Ambient Air Temp 'P. 
Gas Entering A.H. *P. 
Gas Leaving A.H. 'F. 
Air Entering A.H. 'F. 
Air Leaving A.H. 'F. 
Circ, Water Inlet "F. 
Circ, Water Outlet -F. 
Condenser vacuum Hg. 
Barometric Pressure Hg, 
Excess 02 % 
Feedwater Flow (XIOOO) Lb/Hr 
Steam Flow (XIOOO) Lb/Hr 
Throttle Stm, Press. PSIG 
Feedwater to Blr, *F, 

GENERATOR 
G e n e r a t o r I n t e g r a t o r , S t a r t 
G e n e r a t o r I n t e g r a t o r , S t o p 
G e n e r a t o r I n t e g r a t o r , D i f f , MWH 
G e n e r a t o r V o l t s V, 
G e n e r a t o r Amps fl. 
G e n e r a t o r VARS MVAR 

9 6 

6 3 4 - 3 
345 .9 
165 .6 
4 0 9 . 3 

7 0 

6 4 . 6 
3 7 . 9 

3 0 , 1 
2 - 0 

8 4 , 0 6 
81 ,44 

6 1 5 . 0 0 
3 3 8 , 0 

1 0 0 

64 3 
347 ,8 
1 6 5 , 1 
4 0 5 , 1 
7 0 , 0 
8 5 , 7 

27 ,80 
30 ,12 

1.30 
91 ,9 
92 ,2 

6 1 2 

3 4 8 

1 0 1 

686-9 
359-9 
152-4 

4 1 6 

7 0 . 0 
8 8 , 4 0 
3 7 , 6 0 
3 0 , 1 5 

1,12 
111 ,4 
1 1 0 , 6 

6 1 1 

3 6 0 

1 0 0 

7 3 3 , 1 
3 6 8 . 6 
1 4 3 . 2 
4 2 8 , 2 
7 1 . 0 
9 0 . 4 

2 7 , 3 0 
3 0 , 1 5 

1 .35 
125-2 
1 2 3 . 7 

6 1 0 

3 72 

1 0 0 

74 0 . 1 
3 7 3 . 1 
1 4 0 . 1 
4 3 3 - 9 
71-0 
91-6 

2 7 . 1 
3 0 , 1 5 

1 . 3 

131,4 
1 3 1 , 1 
6 1 0 , 0 

3 7 5 

L O A D S - M W 

4 0 3 1 , 3 
4 0 3 9 , 2 

7 . 9 

1 1 , 6 0 0 
4 3 5 

5 . 0 

4 0 4 2 , 1 
4051 ,0 

6 , 9 

11,600 
5 0 0 

6 , 5 

4 0 5 5 . 8 
4 0 6 6 , 2 

1 0 . 4 
1 1 , 8 0 0 

6 0 0 

7 - 4 

4 0 7 1 . 7 
4 0 8 3 . 2 

1 1 . 5 
1 1 , 9 0 0 

6 5 5 

7 . 8 

4 08 9 ,3 
4 1 0 1 , 5 

1 2 . 3 
1 1 , 9 0 0 

6 B 0 

7 . 9 

F .O . Ten^). * F . 
F .O. Ten^ . ( C o r r . ) 
F .O , Usage (Lbs - ) 
T e s t Time (Hours) 
S p e c i f i c G r a v i t y 9 F ,0 ,Temp 
F , 0 , Used ( G a l s . ) 
PT RATIO 
KW (Gen,) 
KW [flux,) 
BTU/gal [Approx . ) 
BTU/gal [Tes t Lab) 

HEAT RATE (APPROX.) 
HEAT RATE (APPROX.)N 
HEAT HATE (ACTUAL)-G 
HEAT RATE (ACTUAL)-N 

FUEL CORRECTION: 

6 , 0 

2 4 2 

0 ,93675 
6 0 7 0 , 6 

1 

7 3 9 . 3 
1 

7 ,900 
5 6 0 

151 .000 
1 5 1 , 4 0 5 

1 4 . 1 3 0 
1 5 . 2 0 8 
1 4 , l e B 
1 5 , 2 4 9 

9 , 0 

2 4 1 
0 .9371 

6 6 5 4 . 2 
1 

6 1 0 . 3 
1 

6,900 
5 7 0 

151 .000 
1 5 1 . 4 0 5 

13 ,748 
14 ,689 
13 ,785 
14 ,738 

1 0 . 5 
24 0 

0 .93745 
7 8 2 6 . 3 

1 

953 .0 
1 

10 .400 
5 9 0 

151 ,000 
151 ,405 

13 ,637 
14 ,669 
13 ,874 
14 ,709 

1 1 , 5 
2 3 8 

0 , 9 3 8 1 5 
8 6 6 9 . 8 

1 

1 , 0 5 5 , 7 
1 

1 1 , 5 0 0 
6 0 0 

1 5 1 , 0 0 0 
1 5 1 , 4 0 5 

1 3 , 8 6 2 
1 4 , 6 2 5 
1 3 , 9 0 0 
1 4 , 6 6 5 

1 3 , 5 
2 3 7 

0 . 9 3 6 5 
9 1 4 3 . 8 

1 

1 . 1 1 3 , 3 
1 

1 3 , 3 0 0 
6 2 0 

1 5 1 , 0 0 0 
1 5 1 , 4 0 5 

1 3 , 7 8 0 
1 4 , 5 1 6 
1 3 , 8 1 7 
1 4 , 5 5 7 

AUX, TRANSFORMER 
Aux, KWH M t r , S t a r t (XlOO) 
Aux, KWH M t r , End [XlOOl 
Aux, I n t e g r a t o r , D i f f , 
Aux, Load I n d i c a t o r 
Aux, Amps 

KWH 

KWH 

KWH 

MW 

A . 

8 3 5 4 , 7 
8 3 6 0 , 3 

5 . 6 

0 ,64 
3 7 , 0 

8 2 6 2 , 1 
8267 ,8 

5 , 7 

0.60 
3 4 , 0 

8 2 7 0 , 5 
8276 ,4 

5 , 9 

0 ,66 
3 7 , 0 

8279-3 
8285-3 

6 . 0 

0 , 6 2 
3 7 , 0 

8 2 8 8 , 3 
8 2 9 4 , 5 

6 , 2 

0 ,63 
3 7 , 0 

FUEL OIL 
F.O- T o t a l i z e r - S t a r t L b s / H r . 
S t a r t T e s t Time 
F .O. T o t a l i 2 e r - E n d L b s / H r . 
Snd T e s t Time 
D i f f e r e n c e L b s / H r . 

EQUIPMENT STATUS 
B o i l e r Blowdown-Open \ 
S u p p l y i n g S t n Aux BCm Ves/No 
C i r c u l a t i n g Pumps Number 

FUEL OIL ANALYSIS 
F.O. Temp, 0 H e a t e r -F 
F .O. Temp, 9 B u r n e r Deck -F 
S u l f u r , Mt. V 
API G r a v i t y 9 60 * F . API 
H i g h e r H e a t i n g V a l u e BTU/Gal 

0 - 0 

062 5 
6071 

0725 
6071 

0 , 0 

0745 
6654 

0845 
6654 

0 , 0 

0915 
7826 

1015 
7826 

0 . 0 

1045 
8670 

1145 
8670 

0 - 0 

1215 
9143 

1315 
9143 

0 

No 
3 

0 

No 
3 

0 

N o 

3 

0 

N o 

3 

0 

No 

3 

24 2 
2 2 0 

1.57 
1 1 . 4 

1 5 1 , 4 0 5 

2 4 1 

2 2 1 

2 4 0 

2 1 6 

2 3 8 

2 1 5 

TP<;TRn RV, n l * n riraf 

3 3 7 

2 1 6 
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CALCULATIONS FOR HEAT RATE CURVE 
by: Rodney Jung 

KPp UNIT NO, 4 

DATE; 04-17-03 

DATA: 
GENERATED (MW) 
HERT R A T E ( B T U / M M ) G 

HEAT R A T E ( B T U / M W ) N 

NUMBER OF TESTS 
PRICE OF FUEL/BBL 
H,H.V, (BTU/GAL) 

Fuel Oil Tested: 04-22-03 
Tested by; K,NakamatEu 

7 , 9 

1 4 , 1 6 8 
15 , 349 

13 

14 

8 , 9 
7 8 5 

7 2 8 

10,4 
13 ,874 
1 4 . 7 0 9 

1 1 . 5 
13 ,900 
14 ,665 

1 2 . 2 
13 ,817 
14 ,557 

531,6169 act. 
151,405 act. 

fl. B, C CONSTANTS: 
GROSS 

PREDICTED VALUES: 

GENERATED (MW) 

HEAT RATE(BTU/MW)G 
HEAT RATE(BTU/MW)N 

GROSS (MBTU) 

NET (MBTU) 

COST/KWH 

G/KWH 

G / p S - H 

fl-

B -

C -

1 7 , 9 5 5 , 7 9 
( 7 7 2 , 5 0 6 ) 

3 5 , 9 5 0 0 

4 , 0 
1 5 , 4 4 1 

1 7 , 2 1 9 

6 1 . 7 6 4 
6 6 . 8 7 7 

5 0 , 0 7 6 8 
3 8 1 . 5 1 

3 7 7 . 9 4 

5 , 0 

1 4 , 9 9 3 

1 6 , 5 5 3 

7 4 . 9 6 0 
6 3 . 7 6 7 

5 0 - 0 7 4 5 

3 7 0 . 4 1 

2 6 9 , 8 6 

NET A . 
B> 

C -

5 . 5 

1 4 , 7 9 4 

1 6 , 2 5 7 

8 1 - 3 7 0 
8 9 , 4 1 4 

$ 0 , 0 7 3 6 

3 6 5 . 5 3 

2 6 6 , 3 0 

2 0 , 8 5 2 . 1 6 

( 1 1 0 2 . 2 7 6 ) 

4 8 . 5 0 8 6 

6 , 0 

1 4 , 6 1 5 

1 5 , 9 6 5 

8 7 , 6 9 0 

9 5 , 9 0 9 

5 0 . 0 7 2 7 

3 6 1 , 1 0 

2 6 3 . 0 7 

6 . 5 

1 4 , 4 5 3 
1 5 , 7 3 7 

9 3 - 9 4 7 

1 0 2 . 3 9 0 

5 0 , 0 7 1 9 

3 5 7 . 1 1 

3 6 0 , 1 6 

7 , 0 

1 4 , 3 1 0 

1 5 , 5 1 3 

1 0 0 . 1 6 9 
1 0 8 - 5 9 2 

5 0 , 0 7 1 1 

3 5 3 , 5 6 

2 5 7 , 5 8 

7 , 5 

1 4 . 1 8 4 

1 5 . 3 1 4 

1 0 6 , 3 8 1 

1 1 4 , 8 5 3 

$ 0 , 0 7 0 5 

3 5 0 , 4 6 

2 5 5 , 3 3 

8 . 0 

1 4 . 0 7 7 

1 5 . 1 3 8 

1 1 2 . 6 1 2 

1 2 1 . 1 0 8 

$ 0 . 0 7 0 0 

3 4 7 . 8 0 

3 5 3 . 3 8 

8 . 5 
1 3 . 9 8 7 

1 4 . 9 8 8 

1 1 8 , 8 8 8 
1 2 7 . 3 9 4 

5 0 . 0 6 9 5 

3 4 5 , 5 8 

3 5 1 , 7 6 

9 . 0 

1 3 , 9 1 5 
1 4 , 8 6 1 

1 2 5 , 2 3 7 

1 3 3 , 7 4 6 

5 0 . 0 6 9 2 

3 4 3 . 6 1 

2 5 0 , 4 7 

PREDICTED VALUES (CONT.) 

GENERATED (MW) 
HEAT RATE(BTU/MW}G 

HEAT RATE(8TU/MM)N 

GROSS (MBTU) 

NET (MBTU) 

COST/KWH 

G/KWH 
G/PS-H 

9 , 5 
1 3 , 8 6 1 
1 4 . 7 5 6 

131 .684 
140-205 
50 -0689 

3 4 2 , 4 6 
2 4 9 , 5 1 

1 0 . 0 
1 3 , 8 3 6 
1 4 , 6 6 0 

138 ,257 
1 4 6 , 6 0 3 
5 0 . 0 6 8 7 

3 4 1 , 6 0 
3 4 8 , 8 6 

1 0 . 5 
13 ,808 
14 ,636 

144.984 
153 .576 
50 .0687 

341 .16 
248-54 

11-0 
1 3 . 6 0 6 
14 ,597 

151 ,890 
160 ,563 
50 ,0687 

341 ,17 
2 4 8 , 5 5 

1 1 , 5 
13 ,626 
14 .591 

159 ,003 
167 ,799 
50 .0687 

3 4 1 . 6 1 
2 4 8 . 8 7 

1 2 . 0 
1 3 , 8 6 3 
1 4 . 6 1 0 

166 .350 
1 7 5 , 3 2 1 
50-0669 

3 4 2 , 5 1 
2 4 9 , 5 3 

1 2 . 5 
1 3 , 9 1 7 
1 4 , 6 5 3 

173-958 
1 8 3 . 1 6 5 
$0 .0692 

3 4 3 . 8 5 
2 5 0 . 5 0 

1 3 , 0 
1 3 , 9 6 9 
1 4 , 7 2 1 

181 ,654 
191 ,367 
50 ,0696 

3 4 5 . 6 3 
2 5 1 . 6 0 
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MAUI ELECTRIC CO., LTD-
KAHULUI POWER PLANT 
HEAT RATE TEST DATA 

MAUI ELECTRIC COMPANY, INC. 

KPP UNIT NO, 4 
DATE: 0 4 - 1 4 - 0 3 

Gross Load (K3-4) — » 
Actual Test Load 

BOILER-TURBINE 
Ambient Air Temp 
Gas Entering A,H, 
Gas Leaving A.H. 
Air Entering A.H, 
Air Leaving A.H, 
Circ. Water Inlet 
Circ, Water Outlet 
Condenaer Vacuum 
Barometric Pressure 
Excess 02 
Feedwater Flow (xioooi 
Steam Flow [xiooo) 
Throttle Stm- Press, 
Feedwater to Blr, 

KWH 
KHH 

•F. 
•F, 
-F, 
•F. 
-F-
-F. 
'F. 
Hg. 
Hg, 

% 
Lb/Hr 
Lb/Hr 
PSIG 
•F. 

GENERATOR 
G e n e r a t o r I n t e g r a t o r , S t a r t 
G e n e r a t o r I n t e g r a t o r , S t o p 
G e n e r a t o r I n t e g r a t o r , D i f f , 
G e n e r a t o r V o l t s 
G e n e r a t o r Amps 
G e n e r a t o r VARS 

7,000 

8,000 

9,000 

9,000 

10,000 

10,500 

12,000 

11,500 

13,500 

12,500 

88 
643.4 

338,7 

153,8 

402.1 

70 
84,88 

26,1 

30.3 

1,2 
61.76 

61.77 

612,00 

340.0 

98 
658.8 

344 
150,7 

4 03.3 

70.0 

85,7 

28,00 

30,31 

0,62 

91,0 

91,2 

615 
3 50 

97 
703.3 

356.6 

137,2 

415 
70.0 

66.30 

27,70 

30,32 

0,94 

105,0 

109,3 

612 
360 

IOO 
736,1 

361,5 

134.3 

426 
71.0 

69-9 

27.50 

30,32 

0-55 

120,4 

120,4 

611 
370 

99 
762.1 

373.5 

140.4 

440.1 

71,0 

91.6 

27,3 

30,29 

0,7 
130,4 

131.2 

610.0 

375 

A. 

MVAR 

3186-6 

3196-6 

8,0 
11.700 

412 
5.0 

3199,5 

3208,4 

8,9 
11,800 

520 
7,0 

3215.0 

3225.6 

10,6 

11, 90 0 

590 
7,0 

3228,3 

3236,9 

6,6 
11,800 

630 
7,0 

3245-0 

3257.3 

12,3 

11,900 

670 
7,0 

Kahului Power Plant 

Subject; Heat Rate Testing 

DATE: 04-14-03 

KPP UNIT NO. 4 

F,O. Temp, •F. 

F.O. Temp, [Corr,) 

F.O. Usage (Lbs.) 

Test Time [Hours) 

Specific Gravity 9 F.O,Temp 

F.O. Uaed (Gals.) 

PT RATIO 
KH (Gen,) 
KH (Aux,) 
BTU/gal [Approx,) 
BTU/gal [Test Lab) 

HEAT RATE (APPROX,) 
HEAT RATE [APPROX,)N 
HEAT RATE [ACTUAL)-G 
HEAT RATE (ACTUAL)-N 

FUEL CORRECTION: 

8-0 
236 

0,93885 

6232-8 

1 

759,0 

1 
8,000 

550 
151,000 

150,119 

14,326 

15,383 

14,243 

15,2 94 

T E S T 

9-0 

238 
0.93815 

6718,0 

1 

818,1 

1 
6,900 

56 0 

151,000 

150,119 

13,860 

14,812 

13,799 

14,725 

L O A D S 

10,5 

236 
0-93815 

7920-4 

1 

964.5 

1 
10.600 

590 
151,000 

150,119 

13,739 

14,54 9 

13,659 

14,464 

- M W 

11-5 

238 
0,93615 

6566,6 

1 

799,6 

1 
8.600 

450 
151.000 

150.119 

14.04 0 

14.815 

13.958 

14,729 

12,5 

237 
0,9365 

9366,9 

1 

1.143.1 

1 
12,300 

630 
151,000 

150.119 

14,033 

14,790 

13,951 

14,704 

AUX, TRANSFORMER 
Aux, KWH Mtr , S t a r t (XlOO) ICWH 
A u x , KWH M t r , E n d ( X l O O ) KHH 
Aux, I n t e g r a t o r , D i f f . KWH 
Aux, Load I n d i c a t o r MW 
Aux, Amps A. 

7820.6 
7626.1 

5-5 
0.59 
33,0 

7826.0 
7633.6 

5.6 
0.60 
34-0 

7837,4 
7843,3 

5.9 
0,61 
38.0 

7644,8 
7849,3 

4.5 
0.62 
37.0 

7853.3 
7859.6 

6.3 
0.70 
41-0 

FUEL OIL 
F,0, To ta l i ze r -S t a r t 
S tar t Teat 
F,0, Totalizer-End 
End Teat 
Difference 

EQUIPMENT STATUS 
Boiler Blowdown-Open 
Supplying Stn Aux Stm 
Circulating Pumps 

FUEL OIL ANALYSIS 
F,0, Temp. 9 Heater 
F.O, Temp. 9 Burner Deck 
Sulfur. Wt, % 
API Gravity a 60 -F. 
Higher Heating Value 

Lbs/Hr, 
Time 
Lbs/Hr, 
Time 
Lbs/Hr, 

\ 
Yes/No 
Number 

API 
BTU/Gal 

0,0 
063O 

6233 

0730 

6233 

0,0 
0750 

6718 

0850 

6718 

0,0 
0 93O 

7920 

1030 

7920 

0,0 
1045 

6567 

1145 

6567 

0,0 
1210 

9387 

1310 

9387 

0 
No 
3 

0 
No 
3 

0 
No 
3 

0 
No 
3 

0 
No 
3 

236 
316 

1,54 

11.5 

150,119 

238 
218 

238 
218 

238 
216 

rF,<;Tifn R Y - r . ^ ^ n r.r^f 
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216 
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CALCULATIONS FOR HEAT RATE CURVE 
by: Rodney Jung 

KPP UNIT NO, 4 
DATE: 04-14-03 

Fuel Oil Tested; 04-21-03 
Tested by: K.Nakamatsu 

DATA: 

GENERATED (MW) 

HEAT RATE(BTU/MW)G 

HEAT RATEIBTU/MW)N 

NUMBER OF T E S T S 

P R I C E OF F U E L / B B L 

H , H , V . (BTU/GAL) 

A . B , C CONSTANTS: 

GROSS 

PREDICTED VALUES: 

GENERATED (MW) 

HEAT RATE(BTU/MW)G 
HEAT RATE(BTU/MW)N 

GROSS (MBTU) 

NET (MBTU) 

COST/KWH 

G/KWH 

G / P S - H 

A . 

8 . 0 
1 4 , 2 4 2 

1 5 , 2 9 4 

4 

5 3 1 . 6 1 6 9 

1 5 0 . 1 1 9 

2 4 , 5 0 6 , 9 3 

( 2 , 0 6 5 , 7 7 9 ) 
9 9 . 8 6 0 4 

4 . 0 

1 7 , 7 6 2 

1 9 , 6 1 9 

7 1 . 0 4 8 
7 8 , 4 7 4 

5 0 . 0 6 9 1 

4 3 6 . 6 5 

3 1 9 . 7 1 

8 . 9 

1 3 , 7 9 9 

1 4 , 7 3 5 

ac t . 
act. 

S . O 

16 ,575 
18 ,180 
82 ,875 
90 ,902 

SO.0631 
409-53 
296 ,35 

1 0 . 6 
1 3 , 6 5 9 
1 4 , 4 64 

NET A-
B-
C-

5 . 5 
1 6 . 0 5 7 
1 7 , 5 4 9 
8 8 , 3 1 1 
9 6 , 5 1 7 

$ 0 , 0 8 0 5 
3 9 6 . 7 2 
2 8 9 . 0 2 

2 7 , 6 9 2 , 9 8 
( 2 , 4 6 3 . 0 6 2 ) 

116 .1117 

6 . 0 

1 5 , 5 8 8 
16 ,975 
9 3 , 5 2 8 

1 0 1 , 6 4 8 
50 ,0782 

385 ,14 
2 8 0 . 5 8 

1 2 , 3 
1 3 . 9 5 1 
14 .704 

6 , 5 

1 5 , 1 6 9 
1 6 , 4 5 9 
9 6 - 6 0 1 

106 .982 
5 0 . 0 7 6 1 

3 7 4 , 6 0 
2 7 3 , 0 5 

7 . 0 

1 4 , 8 0 1 
1 6 , 0 0 1 

103 .604 
112 .007 
50 .0743 

3 6 5 , 6 9 
2 6 6 , 4 1 

7 , 5 

14 ,482 
1 5 , 6 0 1 

108 .614 
117 ,010 
$0 ,0726 

3 5 7 , 8 1 
2 6 0 , 6 7 

6 . 0 

14 ,213 
1 5 , 2 6 0 

113 ,704 
122 .077 
$0 .0713 

3 5 1 , 1 7 
255-83 

8 , 5 

13 ,994 
14 ,976 

116 .950 
127 .296 
50 .0702 

345 .76 
251 .90 

9 . 0 

13 ,625 
14 ,750 

124 .427 
132 .754 
5 0 , 0 6 9 3 

3 4 1 . 5 9 
2 4 6 , 8 5 

PREDICTED VALUES (CONT,): 
GENERATED (MM) 

HEAT RATE(BTU/MM)G 

HEAT RATE(BTU/MW)N 

GROSS (MBTU) 

NET (MBTUl 

COST/KWH 

G/KWH 
G / P S - H 

9 . 5 

1 3 , 7 0 6 

1 4 , 5 8 3 
1 3 0 , 3 0 9 

1 3 8 , 5 3 8 
$ 0 , 0 6 8 7 

3 3 6 , 6 5 
2 4 6 . 7 1 

1 0 . 0 

1 3 , 6 3 7 

1 4 , 4 74 

1 3 6 , 3 7 2 

1 4 4 . 7 3 5 
$ 0 , 0 6 6 4 

3 3 6 , 9 4 
24 5 . 4 7 

1 0 . 5 

1 3 , 6 1 8 

1 4 , 4 2 2 

1 4 2 , 9 9 0 

1 5 1 , 4 3 2 

$ 0 , 0 6 8 3 

3 3 6 . 4 7 

2 4 5 . 1 3 

1 1 . 0 

1 3 , 6 4 9 

1 4 , 4 2 9 

1 5 0 . 1 3 8 
1 5 8 - 7 1 7 

5 0 . 0 6 8 4 

3 3 7 . 2 3 
2 4 5 . 6 8 

1 1 , 5 
1 3 , 7 3 0 

1 4 , 4 9 4 

1 5 7 , 8 9 1 

1 6 6 , 6 7 6 

S O . 0 6 6 8 

3 3 9 , 2 2 

2 4 7 , 1 3 

1 2 . 0 
1 3 . 8 6 0 

1 4 , 6 1 6 
1 6 6 , 3 2 4 

1 7 5 , 3 9 6 

$ 0 . 0 6 9 5 

3 4 2 , 4 5 

2 4 9 , 4 9 

1 2 . 5 

1 4 . 0 4 1 

1 4 , 7 9 7 

1 7 5 , 5 1 3 

1 8 4 , 9 6 4 

$ 0 , 0 7 0 4 

3 4 6 . 9 2 
2 5 2 . 7 4 

1 3 - 0 

1 4 , 2 7 2 

1 5 , 0 3 6 

1 8 5 , 5 3 1 

1 9 5 , 4 6 9 

5 0 , 0 7 1 6 

3 5 2 , 6 1 

2 5 6 , 8 9 
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MAUI ELECTRIC CO., LTD, 
KAHULUI POWER PLANT 
HEAT RATE TEST DATA 

MAUI ELECTRIC CC*1PANY, INC-

KPP UNIT NO, 4 
DATE: 01-15-03 

Gross Load (K3-4) •> 

Actual Tes t Load 

80ILER-TURBINE 

Ambient Ai r Temp 

Gas E n t e r i n g A.H. 

Gas Leaving A,H-

Air E n t e r i n g A,H. 

A i r Leaving A.H, 

C i r c . Water I n l e t 

C i r c . Water Ou t l e t 

Condenser Vacuum 

Baromet r i c P re s su re 

Excess 03 

Feedwater Flow (XIOOO) 

Steam Flow (XIOOO) 

T h r o t t l e Stm, P r e s s , 

Feedwater t o B l r , 

KWH 

KWH 

• F . 

• F . 

• F -

• F . 

• F . 

• F , 

* F , 

H g , 
H g , 

\ 
Lb/Hr 

Lb/Hr 

PSIG 

• F , 

GENERATOR 
Generator Integrator, Start 
Generator Integrator, Stop 
Generator Integrator, Diff, MWH 
Generator Volts v. 
Generator Ampa A. 
Generator VARS MVAR 

7, 000 

8, 00 0 

9,000 

9,000 

10,000 

10,500 

12,000 

11,500 

13.500 

12,500 

9 0 

6 3 5 

3 4 5 

1 5 1 

4 0 9 

71,0 

84,0 

28,00 

30,00 

1.80 

62.0 

61.0 

6 1 6 

3 3 5 

8 8 

6 5 6 

3 4 6 

1 4 7 

4 1 3 

71-0 

86.0 

27,80 

30,00 

1,30 

92.0 

91.0 

6 1 5 

3 4 6 

8 5 

6 8 9 

3 5 7 

1 3 9 

4 2 3 

71.0 

86.00 

27.60 

29.99 

1.00 

104. 0 

109.0 

6 1 2 

3 6 0 

9 0 

7 0 9 

3 6 4 

1 3 5 

4 3 0 

71.0 

69.0 

27,50 

29,98 

1,00 

115.0 

119.0 

6 1 0 

3 6 8 

8 5 

7 4 1 

3 76 

1 2 8 

4 4 5 

71.0 

91,0 

27,2 

29,93 

0 , 9 

139.0 

133.0 

610.0 

3 7 3 

7364,1 

7372.2 

8 , 1 

11,700 

4 5 5 

5 , 2 

7375,9 

7384,9 

9 . 0 

11,700 

5 4 5 

7 . 2 

7392-3 

7402-9 

10-6 

11,700 

6 4 0 

8 , 0 

74 06,6 

7416.1 

11 -5 

11,600 

6 7 5 

8 , 2 

7422,9 

7435.6 

12-7 

11,900 

7 3 0 

8 , 6 

Kahului Power Plant 

Subject: Heat Rate Testing 

DATE: 01-15-03 
KPP UNIT NO. 4 

F,0- Temp- *F, 
F,0- Temp. (Corr.) 
F.O. Usage (Lbs.) 
Test Time (Hours) 
Specific Gravity 9 F.O,Temp 
F.O, Used (Gals.) 
PT RATIO 
KW (Gen.l 
KW (Aux,1 
BTU/gal (Approx.1 
BTU/gal (Test Lab) 

HEAT RATE (APPROX.) 
HEAT RATE (APPROX.)N 
HEAT RATE [ACTUAL) -G 
HEAT RATE (ACTUAL)-N 

FUEL CORRECTION: 

O A D S - M H 
1 0 . 5 1 1 . 5 

2 2 5 

0,9427 

6075-0 

1 

739.6 

1 

8,100 

5 3 0 

151,000 

149,738 

13,791 

14,756 

13,676 

14,633 

2 1 6 

0,94515 

6855,0 

1 

834 ,8 

1 

9,000 

5 5 0 

151,000 

149,738 

14,005 

14,917 

13.888 

14,792 

2 1 9 

0.9448 

7735-0 

1 

941.9 

1 

10,600 

5 6 0 

151,000 

149,736 

13,416 

14,166 

13,306 

14,048 

2 1 5 

0-9462 

6426-0 

1 

1 .036.1 

1 

11,500 

5 7 0 

151,000 

149,738 

13,473 

14,175 

13,360 

14,057 

2 1 5 

0-9462 

9352-0 

1 

1.136-8 

1 

13,700 

5 9 0 

151,000 

149,738 

13,54 0 

14,200 

13,427 

14,081 

AUX, TRANSFORMER 
Aux, KWH M t r . S t a r t (XlOO) 
Aux, KWH M t r . End (XlOO) 
Aux, I n t e g r a t o r , D i f f . 
Aux, Load I n d i c a t o r 
Aux, Amps 

KWH 

KWH 

KWH 

5266-2 

5293-5 

5 . 3 

0.42 

33.0 

5295,8 

5301,3 

5 . 5 

0 ,41 

34.0 

5305-4 

5311-0 

5 , 6 

0-35 

34.0 

5312-6 

5316.5 

5 - 7 

0,35 

35.0 

5320.8 

5326.7 

5 , 9 

0,37 

36-0 

FUEL OIL 
F , 0 , T o t a l i z e r - S t a r t L b s / H r . 
S t a r t T e s t Time 
F , 0 , T o t a l i z e r - E n d L b s / H r . 
End T e a t Time 
D i f f e r e n c e Lba /Hr , 

EQUIPMENT STATUS 
B o i l e r Blowdown-Open t 
S u p p l y i n g S t n Aux Stm Yes/No 
C i r c u l a t i n g Pumps Number 

FUEL OIL ANALYSIS 
F .O . Temp, a H e a t e r -F 
F .O . Temp, a B u r n e r Deck ' F 
S u l f u r . Wt, » 
API G r a v i t y « 60 *F, API 
H i g h e r H e a t i n g Va lue BTU/Gal 

0 . 0 

0636 

6075 

0736 

6075 

0 . 0 

0600 

6855 

0900 

6855 

0 , 0 

0945 

7735 

1045 

7735 

0 . 0 

1105 

8436 

1305 

84 36 

0 , 0 

1229 

9352 

1329 

9352 

0 

Yes 

3 

0 

Yes 

3 

0 

Yes 

3 

0 

Yea 

3 

0 

Yes 

3 

3 2 5 

3 2 6 

1,45 

13 ,5 

149,738 

2 1 6 

2 2 0 

2 1 9 

2 2 0 

2 1 5 

2 1 7 

2 1 5 

2 1 6 
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CALCULATIONS FOR HEAT RATE CURVE 

by: Rodney Jung 

KPP UNIT NO, 4 Fuel Oil Tested: 01-14-03 

DATE: 01-15-03 Tested by: K.Nakamatsu 

DATA; 

GENERATED (MW) 

HEAT RATE(BTU/MW)G 

HEAT RATE[BTU/MW)N 

NUMBER OF TESTS 

PRICE OF FUEL/BBL 

H,H,V, (BTU/GAL) 

A, B, C CONSTANTS: 

GROSS A= 

PREDICTED VALUES: 

GENERATED [MW) 

HEAT RATE(BTU/MW)G 

HEAT RATE[BTU/MW)N 

GROSS (MBTU) 

NET (MBTU) 

COST/KWH 

G/KWH 

G/PS-H 

6 . 1 

1 3 , 6 7 6 

1 4 , 6 3 3 

5 

5 2 8 . 8 6 3 6 

1 4 9 . 7 3 8 

1 7 , 1 6 9 . 7 2 

( 6 2 0 . 9 8 3 ) 

25 -4061 

4 , 0 

15 ,092 

1 6 , 6 3 2 

6 0 , 3 6 9 

6 6 , 5 3 6 

$ 0 . 0 6 9 3 

3 7 3 . 6 9 

2 7 1 , 6 6 

9 , 0 

13 ,888 

1 4 , 7 9 3 

a c t . 

act-

5 . 0 

1 4 . 7 0 0 

1 6 , 0 7 6 

7 3 , 5 0 0 

8 0 , 3 7 8 

S O . 0 6 7 5 

3 6 3 . 3 0 

2 6 4 - 6 0 

1 0 , 6 

1 3 , 3 0 6 

1 4 , 0 4 8 

NET A -

B -

C -

5 - 5 

1 4 , 5 2 3 

1 5 , 8 2 3 

7 9 , 8 7 6 

8 7 , 0 2 5 
$ 0 , 0 6 6 7 

3 5 8 , 8 2 

2 6 1 , 4 1 

1 1 . 5 

1 3 , 3 6 0 

1 4 , 0 5 7 

1 9 , 5 2 2 , 3 1 

( 8 5 6 , 1 5 5 ) 
3 3 , 3 6 4 2 

6 . 0 

1 4 , 3 5 6 

1 5 , 5 8 6 

8 6 . 1 5 1 

9 3 , 5 1 9 

$ 0 . 0 6 5 9 

3 5 4 , 7 6 

3 5 8 , 4 5 

1 2 , 7 
1 3 , 4 2 7 

1 4 , 0 8 1 

6 , 5 
1 4 , 2 0 7 

1 5 , 3 6 7 

9 2 . 3 4 4 

9 9 . 8 8 5 

$ 0 , 0 6 5 2 

3 5 1 , 0 1 

2 5 5 , 7 2 

7 , 0 

1 4 , 0 6 8 

1 5 , 1 6 4 

9 8 . 4 7 4 

1 0 6 . 1 4 9 

5 0 , 0 6 4 6 

3 4 7 . 5 8 

2 5 3 . 2 2 

7 . 5 
1 3 , 9 4 1 

1 4 , 9 7 8 

1 0 4 - 5 6 1 
1 1 2 - 3 3 4 

5 0 - 0 6 4 0 

3 4 4 - 4 6 

2 5 0 . 9 5 

8 - 0 

1 3 , 8 3 6 

1 4 , 8 0 8 

1 1 0 , 6 2 3 
1 1 6 , 4 6 7 

5 0 , 0 6 3 5 

3 4 1 , 6 5 

2 4 6 , 9 0 

8 , 5 

1 3 , 7 2 7 

1 4 , 6 5 6 

1 1 6 . 6 7 9 
1 2 4 . 5 7 2 

5 0 . 0 6 3 0 

3 3 9 . 1 6 

24 7 - 0 9 

9 . 0 

1 3 , 6 3 9 

1 4 . 5 1 9 

1 3 3 . 7 4 9 

1 3 0 , 6 7 5 

$ 0 . 0 6 2 6 

3 3 6 , 9 6 

3 4 5 , 5 0 

PREDICTED VALUES (CONT. ) 

GENERATED (MW) 

HEAT RATE(BTU/MW)G 
HEAT RATE(BTU/MW)N 

GROSS (MBTU) 

NET (MBTU) 

COST/KWH 

G/KWH 

G / P S - H 

9 . 5 

1 3 . 5 6 3 

1 4 , 4 0 0 

1 2 8 . 8 5 1 

1 3 6 . 8 0 0 
$ 0 . 0 6 2 2 

3 3 5 - 1 1 
2 4 4 . 1 4 

1 0 . 0 

1 3 . 5 0 0 

1 4 . 2 97 

1 3 5 , 0 0 5 
1 4 3 . 9 7 3 

5 0 . 0 6 3 0 

3 3 3 . 5 6 

34 3 . 0 1 

1 0 , 5 

1 3 , 4 5 0 

1 4 , 2 1 1 

1 4 1 , 2 2 9 

1 4 9 , 2 1 6 

5 0 , 0 6 1 7 

3 3 2 , 3 3 
2 4 2 , 1 1 

1 1 - 0 

1 3 , 4 1 3 

1 4 . 1 4 2 

1 4 7 , 5 4 3 

1 5 5 , 5 5 8 
5 0 . 0 6 1 6 

3 3 1 , 4 0 
2 4 1 , 4 3 

1 1 . 5 

1 3 , 3 8 8 

1 4 , 0 8 9 

1 5 3 , 9 6 6 

1 6 2 , 0 2 3 

5 0 . 0 6 1 4 

3 3 0 . 7 9 

2 4 0 . 9 9 

1 3 , 0 

1 3 , 3 7 6 

1 4 , 0 5 3 
1 6 0 , 5 1 7 

1 6 8 , 6 3 5 
5 0 - 0 6 1 4 

3 3 0 . 5 0 

2 4 0 , 7 8 

1 3 , 5 
1 3 , 3 7 7 

1 4 , 0 3 4 
1 6 7 . 3 1 4 

1 7 5 . 4 1 9 

S O . 0 6 1 4 

3 3 0 . 5 2 

2 4 0 , 7 9 

1 3 . 0 

1 3 , 3 9 1 

1 4 , 0 3 1 
1 7 4 , 0 7 7 

1 8 2 . 4 0 1 

S O . 0 6 1 5 

3 3 0 , 6 5 

2 4 1 , 0 3 
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MAUI ELECTRIC CO., LTD, 
KAHULUI POWER PLANT 
HEAT RATE TEST DATA 

MAUI ELECTRIC COMPANY, INC. 

KPP UNIT NO, 4 
DATE: 11-27-02 

Gross Load (K3-4) > 
Actual Test Load 

BO I LER-TURB INE 
Ambient Air Temp 
Gas Entering A.H. 
Gas Leaving A.H. 
Air Entering A.H. 
Air Leaving A.H, 
Circ. Water Inlet 
Circ- Mater Outlet 
Condenser Vacuum 
Barometric Pressure 
Excess 02 

Feedwater Flow (XlOOo) 
Steam Flow (XIOOO) 
Throttle Stm, Press, 
Feedwater to Blr. 

Note: No LO-1 added during test. 

KHH 
KHH 

•F. 

•F. 
•F. 

Hg-
Hg-

% 
Lb/Hr 
Lb/Hr 
PSIG 

GENERATOR 
G e n e r a t o r i n t e g r a t o r , s t a r t 
G e n e r a t o r i n t e g r a t o r , s t o p 
G e n e r a t o r I n t e g r a t o r , D i f f . MWH 
G e n e r a t o r V o l t s v . 
G e n e r a t o r Amps A . 
G e n e r a t o r VARS MVAR 

AUX, TRANSFORMER 
A u x . KMH M t r . S t a r t (XlOO) KMH 
A u x . KMH M t r . End (XiOO) KMH 
Aux. I n t e g r a t o r , D i f f . jtwn 
Aux. Load I n d i c a t o r f^yi 
A u x . Ampa j ^ 

7 .000 
8 .000 

9 ,000 
9 .000 

1 0 , 0 0 0 
1 0 , 0 0 0 

1 2 , 0 0 0 
1 3 , 0 0 0 

13 .500 
13 ,500 

64 

609 .4 
336,4 
1 7 0 , 9 

4 0 9 

7 0 , 0 
63 ,6 

2 8 . 0 0 
30 .00 

1,45 
7 9 , 2 
7 6 , 0 

6 1 6 

3 3 5 

1 0 2 

6 3 8 . 6 
3 4 3 - 5 

1 6 6 

4 1 4 , 8 
70-0 
8 5 . 3 

2 7 . 9 0 
3 0 . 0 0 

1.01 
6 9 - 1 
69 -9 

6 1 5 

3 4 5 

1 0 9 

6 4 6 . 7 
34 9 ,7 

1 5 9 

4 1 9 

7 0 - 0 
66-39 
2 7 - 8 0 
3 0 . 0 3 

1.03 
9 7 . 7 

1 0 0 . 0 
6 1 5 

3 5 5 

1 1 4 

6 9 3 . 8 
3 6 4 . 1 
1 4 5 . 6 
4 3 1 . 1 
7 0 . 0 
69-7 

2 7 . 5 0 
3 0 , 0 2 

1,06 
1 1 8 . 7 
1 2 2 . 5 

6 1 2 

3 7 0 

1 1 7 

72 9 .8 
374 .4 
104 -5 
4 4 8 . 5 
7 0 . 0 
9 2 . 5 

3 7 . 2 
30 -01 

1 - 2 

139-5 
139-6 
610 .0 

3 7 5 

4 1 0 4 . 3 
4112 ,2 

7 . 9 

11,600 
4 6 0 

6 - 6 

4 1 1 6 . 6 
412 5 .6 

9 . 0 

1 1 , 6 0 0 
5 3 0 

6 . 9 

4 1 3 0 , 5 
4 1 4 0 , 5 

1 0 , 0 
1 1 , 8 0 0 

5 8 0 

7 . 3 

4146-2 
4 1 5 6 . 3 

1 2 . 0 
11 ,600 

6 8 0 

8 . 0 

4 1 6 4 . 7 
4 1 7 8 . 2 

1 3 . 5 
1 1 . 9 0 0 

7 4 0 

8 , 0 

6602 ,9 
6608 .3 

5 . 4 

0 ,56 
35-0 

8 6 1 1 . 0 
8616 ,6 

5 , 6 

0 , 5 9 
3 5 , 0 

6 6 1 9 , 3 
6 6 2 5 . 0 

5 - 7 

0 , 5 9 
3 5 . 0 

8 6 2 7 . 8 
8 6 3 3 , 7 

5 . 9 

0 . 6 1 
3 6 , 0 

8 6 3 6 , 7 
8 6 4 2 , 9 

6 , 2 

0 , 6 5 
3 7 , 0 

K a h u l u i Power P l a n t 

S u b j e c t : Heat R a t e T e s t i n g 
DATE: 11 -27 -02 
KPP UNIT NO. 4 

F .O . Temp. * F . 
P .O. Temp. ( C o r r . ) 
F .O. Usage ( L b s . ) 
T e s t Time (Hours) 
S p e c i f i c G r a v i t y 9 F.O.Ten^i 
F , 0 . Used ( G a l a . ) 
PT RATIO 
KW (Gen,) 
KW (Aux,) 
BTU/gal (Approx,) 
BTU/gal (Test Lab) 

HEAT RATE [APPROX.) 
HEAT RATE (APPROX.)N 
HEAT RATE [ACTUAL)-G 
HEAT RATE (ACTUAL)-N 

FUEL CORRECTION: 

T E S T L O A D S - M W 
9,0 10,0 12.0 

3 4 8 

0.93465 
5 9 7 7 . I 

1 

727 .9 
1 

7.900 
54 0 

151 .000 
149 .657 

13 .912 
1 4 , 9 3 3 
13 ,807 
14 ,820 

2 3 6 

0 .93815 
6 7 1 3 , 3 

1 

8 1 7 , 5 
1 

9 ,000 
5 6 0 

151 ,000 
1 4 9 ,8 5 7 

13 .716 
1 4 , 6 2 6 
13 ,612 
1 4 , 5 1 5 

2 3 0 

0 , 9 4 0 9 5 
7 2 6 0 , 0 

1 

6 6 4 , 1 
1 

1 0 , 0 0 0 
5 7 0 

1 5 1 , 0 0 0 
1 4 9 , 8 5 7 

1 3 , 3 4 9 
1 4 , 1 5 6 
1 3 , 2 4 8 
1 4 , 0 4 9 

3 2 8 

0 . 9 4 1 6 5 
6 6 8 5 , 5 

1 

1 , 0 5 7 , 7 
1 

1 2 , 0 0 0 
5 9 0 

151 ,000 
1 4 9 ,8 5 7 

1 3 , 3 0 9 
1 3 . 9 9 7 
1 3 . 2 0 8 
1 3 , 8 9 1 

2 2 5 

0 . 9 4 2 7 
9 8 5 2 . 5 

1 

1 , 1 9 9 , 8 
1 

1 3 . 5 0 0 
6 2 0 

151 ,000 
1 4 9 .8 5 7 

1 3 , 4 3 0 
1 4 , 0 6 6 
1 3 , 3 1 8 
1 3 , 9 5 9 

FUEL OIL 
F .O, T o t a l i z e r - S t a r t 
S t a r t T e s t 
P .O , T o t a l i z e r - E n d 
End T e s t 
D i f f e r e n c e 

EQUIPMENT STATUS 
B o i l e r Blowdown-Open 
S u p p l y i n g S t n Aux Stm 
C i r c u l a t i n g Pumps 

FUEL OIL AHALYSIS 
F.O, Temp, 9 H e a t e r 
F , 0 , Temp, 9 B u r n e r Deck 
S u l f u r , Wt, \ 
API G r a v i t y 9 60 - F . 
H i g h e r H e a t i n g V a l u e 

L b s / H r . 
Time 
L b s / H r . 
Time 
L b s / H r . 

% 
Yes/No 
Number 

• F 

• F 

A P I 

BTU/Gal 

0 , 0 

0630 
5 9 7 7 . 1 

0730 
5 9 7 7 . 1 

0 . 0 

0800 
6 7 1 3 , 3 

0900 
6 7 1 3 . 3 

O.O 

0930 
7 2 6 0 . 0 

1030 
7 2 6 0 . 0 

0 , 0 

1100 
6 6 8 5 . 5 

1200 
6 6 8 5 , 5 

0 . 0 

1230 
9852 ,5 

1330 
9 B 5 2 , 5 

0 

No 

3 

0 

No 

3 

0 

N o 

3 

0 

No 

3 

0 

No 

3 

2 4 6 

2 2 8 

1.55 
1 1 . 7 

149 ,857 

23B 

2 2 2 

2 3 0 

2 2 0 

2 2 8 

2 1 5 

TP<;Tpn RV- r! a ni-nf 

2 2 5 

2 1 3 
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CALCULATIONS FOR HEAT RATE CURVE 
b y : Rodney J u n g 

KPP UNIT NO. 4 
DATE: 11 -27 -02 

DATA; 
GENERATED (MH) 
HEAT RATE(BTU/MM)G 
HEAT RATE[BTU/MM)N 
NUMBER OF TESTS 
PRICE OF FUEL/BBL 
H.H.V. (BTU/GAL) 

Ho te l No LO-1 addad d u r i n g t a s t . 

F u e l O i l T e s t e d : 1 2 - 0 5 - 0 2 
T e s t e d by : K.Nakamatsu 

7 .9 9 ,0 1 0 , 0 
1 3 , 8 0 7 13 ,612 13 ,248 
1 4 . 8 2 0 1 4 , 5 1 5 14 ,049 

5 
5 2 9 . 8 7 8 6 a c t , 

149 ,857 a c t . 

1 2 , 0 1 3 . 5 
13 ,208 13 ,318 
13 ,891 1 3 , 9 5 9 

A , S, C CONSTANTS: 
GROSE A- 1 9 . 2 0 3 . 3 8 

( 1 . 0 2 2 . 4 3 5 ) 
4 3 . 4 5 9 5 

NET A= 2 1 , 7 5 4 , 2 4 
B= ( 1 , 2 9 1 . 3 9 9 ) 
C= 52 ,8957 

PREDICTED VALUES; 
GENERATED (MM) 
HEAT RATE(BTU/MH)G 
HEAT RATE[BTU/MM)N 
GROSS (MBTU) 
NET (MBTU) 
COST/KWH 
G/KWH 
G / P S - H 

15 ,808 
1 7 , 4 3 5 
6 3 . 3 3 2 
6 9 . 7 4 0 

50 ,0750 
3 9 0 . 5 8 
264-54 

1 5 , 1 7 7 
1 6 , 6 2 0 
7 5 , 6 8 3 
8 3 , 0 9 8 

$0 ,0730 
3 7 4 . 9 6 
2 7 3 . 1 8 

14 ,694 
16 ,252 
8 1 , 9 1 5 
89 ,384 

$0 ,0707 
3 6 7 . 9 8 
2 6 6 . 0 9 

6 , 0 

14 .632 
15 .910 
87 ,794 
95 ,461 

$0 .0695 
3 6 1 . 5 3 
263 .38 

6 . 5 

1 4 , 3 9 3 
1 5 . 5 9 5 
9 3 , 5 5 3 

101 ,367 
5 0 , 0 6 8 3 

3 5 5 , 6 1 
3 5 9 , 0 7 

7 . 0 

1 4 . 1 7 5 
1 5 . 3 0 6 
9 9 , 2 2 4 

107 ,144 
5 0 . 0 6 7 3 

3 5 0 , 2 2 
3 5 5 , 1 5 

7 . 5 

13 .979 
15,044 

104,64 0 
1 1 2 , 6 3 1 
50 ,0664 

3 4 5 , 3 6 
251 ,62 

8 , 0 

13 ,804 
14 ,808 

110 .434 
118-467 
50 .0655 

341 .07 
248 .48 

8 , 5 

13,652 
14 ,599 

116 ,039 
124 ,092 
50 ,0648 

337 .30 
2 4 5 , 7 3 

9 , 0 

1 3 , 5 3 1 
14 ,416 

121 .686 
129 .746 
50 .0642 

334-06 
2 4 3 . 3 7 

PREDICTED VALUES (CONT.) 
GENERATED (MM) 
HEAT RATE(BTU/MW)G 
HEAT RATE{BTU/MW1N 
GROSS (MBTU) 
NET (MBTU) 
COST/KHH 
G/KMH 
G/PS-H 

9 , 5 

1 3 , 4 1 1 
1 4 . 2 6 0 

1 2 7 , 4 0 9 
135 ,468 
50 ,0637 

3 3 1 . 3 6 
2 4 1 . 4 1 

1 0 . 0 
13 ,324 
14 ,130 

133 ,240 
1 4 1 , 2 9 8 
5 0 , 0 6 3 3 

3 2 9 , 2 0 
2 3 9 , 8 3 

10-5 
13 ,256 
14 ,026 

1 3 9 , 2 1 1 
147 ,276 
50 .0629 

3 2 7 . 5 8 
2 3 8 , 6 5 

1 1 , 0 
13 ,214 
13 ,949 

145 ,356 
153 ,442 
SO.0627 

3 2 6 . 4 9 
237 .86 

1 1 . 5 
13 ,192 
1 3 . 8 9 9 

151 .707 
159 ,834 
50 -0626 

3 2 5 . 9 4 
2 3 7 , 4 5 

1 2 . 0 
1 3 , 1 9 1 
1 3 , 6 7 4 

158 ,296 
1 6 6 , 4 9 3 
SO.0626 

3 2 5 , 9 2 
237 ,44 

1 2 . 5 
13 ,212 
13 ,677 

165 ,156 
173 ,459 
$0 .0627 

3 2 6 , 4 5 
237 ,82 

1 3 . 0 
1 3 , 2 5 5 
1 3 , 9 0 5 

172 .330 
1 6 0 . 7 7 1 
$0 .0639 

3 3 7 , 5 1 
3 3 8 . 6 0 
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MAUI ELECTRIC CO., LTD, 
KAHULUI POWER PLANT 
HEAT RATE TEST DATA 

MAUI ELECTRIC COMPANY, INC-

KPP UNIT NO- 4 
DATE: 06-13-02 

Note: No LO-1 added during test. 

Grose Load (K3-4) — > 
Actual Test Load 

BOILER-TURBINE 
Ambient Air Temp 
Gas Entering A.H, 
Gas Leaving A,H. 
Air Entering A,H, 
Air Leaving A,H, 
Circ. Water Inlet 
Circ. Water Outlet 
Condenaer Vacuum 
Barometric Pressure 
Excess 02 
Feedwater Flow (XIOOO) 
Steam Flow (XIOOO) 
Throttle Stm. Press. 
Feedwater to Blr. 

KMH 
KMH 

•F, 
•F, 
*F, 
•F, 
•F. 
•F. 
•F. 

Hg. 

Hg-

% 
Lb/Hr 
Lb/Hr 
PSIG 
•F, 

GENERATOR 
G e n e r a t o r I n t e g r a t o r . S t a r t 
G e n e r a t o r I n t e g r a t o r , S t o p 
G e n e r a t o r I n t e g r a t o r . D i f f , MWH 
G e n e r a t o r V o l t s v . 
G e n e r a t o r Amps A, 
G e n e r a t o r VARS MVAR 

7,000 
8,000 

9,000 
9,000 

10,000 
10,500 

12,000 
11,500 

13,500 
12,500 

96 
606,3 
322,3 
164,3 

416 
71.0 
84-2 

28.10 
30.00 
2,19 
82.4 
81,0 

615 
338 

108 
625,3 
326,6 
160,8 
419.3 
70.0 
65.9 

37.90 
30.02 
2.24 
92,9 
91 ,4 

619 
348 

111 
656-5 
334.1 
151.7 
439 

70,0 
67,71 
37.70 
30,04 
2,07 
104,0 
106,9 

615 
361 

113 
668,7 
340,2 
146,8 
433,2 
70.0 
67-2 

27.60 
30,01 
1,84 

114.9 
118.5 

613 
368 

114 
697.3 
347.3 

139 
442.7 
70-0 
91,3 
37.4 

30,00 
1-9 

128,0 
132,0 

612 
374 

7261.6 
7269-8 

8,2 
11,800 

462 
6,1 

7294,2 
7303,3 

9.1 
11.600 

533 
6.7 

7312,6 
7323.3 

10,4 
11.600 

600 
7.8 

7328.9 
7340.4 

11,5 
11,800 

675 
8,3 

7346,5 
7359,4 

12.6 
11,900 

735 
8,6 

Kahulu i Power P l a n t 

S u b j e c t : Heat R a t e T e s t i n g 
DATE: 0 6 - 1 3 - 0 3 
KPP UNIT NO. 4 

F,O, Temp. • F . 
F.O, Temp. [ C o r r . ) 
F.O, Usage [Lbs.1 
T e s t Time (Hours) 
S p e c i f i c G r a v i t y S F .O.Tenp 
F.O. Used ( G a l s - ) 
PT RATIO 
KH (Gen.) 
KM (Aux,) 
BTU/gal (Approx . ) 
BTU/gal ( T e s t Labi 

HEAT RATE (APPROX,1 
HEAT RATE (APPROX,)N 
HEAT RflTE (ACTUAL)-G 
HEAT RATE (ACTUALl-N 

FUEL CORRECTION: 

6.0 
348 

0,93465 

5993-0 

1 

729-8 

1 
8,200 

530 
151,000 

150,024 

13,439 

14,349 

13,352 

14,256 

T E S T 

9.0 

236 
0.93615 

6688.0 

1 

814.4 

1 
9, 100 

54 0 

151,000 

150,024 

13,514 

14,366 

13.427 

14,274 

L O A D S 

10.5 

336 
0,94235 

7442,0 

1 

906,3 

1 
10,400 

550 
151,000 

150,024 

13,156 

13,893 

13,073 

13,803 

- M M 
11,5 
230 

0.94445 
6206.0 

1 

999.3 
1 

11,500 
560 

151,000 
150,024 

13,121 
13,792 
13,036 
13,703 

12.5 
230 

0-94445 
9105-0 

1 

1.108.7 
1 

13,600 
5 90 

151,000 

150,024 

13,080 

13,712 

12,995 

13,633 

AUX, TRANSFORMER 
A u x , KWH M t r . S t a r t ( X I O O ) KWH 
A u x , KWH M t r . E n d ( X l O O l KWH 
Aux, I n t e g r a t o r , D i f f . KWH 
Aux, Load I n d i c a t o r MW 
A u x , Amp e A , 

4579-0 
4564.3 

5-2 
0-55 
34,0 

4566.6 
4593.3 

5-4 
0,56 
36,0 

4597,3 
4602,7 

5,5 
0.56 
36,0 

4605-4 
4611.0 

5,6 
0,59 
39,0 

4613.9 
4619,6 

5,9 
0,61 
36,0 

FUEL OIL 
F,0. Totalizer-Start Lbs/Hr, 
Start Test Time 
P.O. Totalizer-End Lbs/Hr, 
End Test Time 
Difference Lbs/Hr, 

EQUIPMENT STATUS 
Boiler Blowdown-Open % 
Supplying Stn Aux Stm Yea/No 
Circulating Pumps Number 

FUEL OIL ANALYSIS 
F.O. Temp, 9 Heater "F 
P.O. Temp, 9 Burner Deck "F 
Sulfur, Mt. » 
API Gravity « 60 -F. API 
Higher Heating Value BTU/Gal 

0.0 
0630 

5993.0 
0730 

5993.0 

0,0 
0750 

6688,0 
0850 

6688,0 

0,0 
0945 

7443.0 
1045 

7443,0 

0,0 
1115 

8306.0 
1215 

6306.0 

0,0 
1245 

9105.0 
1345 

9105,0 

0 
Yes 
3 

0 
Yes 
3 

0 
Yes 
3 

0 
Yes 
3 

0 
Yfls 
3 

248 
230 

1.77 
13.1 

150,024 

238 
225 

226 
218 

230 
210 

TESTED BY: G^^Graf 
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CALCULATIONS FOR HEAT RATE CURVE 
by: Rodney Jung 

KPP UNIT NO, 4 
DATE: 06-12-02 

Note: No LO-1 added during taat. 

Fuel Oil Tested; 06/19/02 
Tested by: K.Nakamatau 

DATA: 
GENERATED (MW) 
HEAT RATE(BTU/MW)G 
HEAT RATE(BTU/MW)N 
NUMBER OF TESTS 
PRICE OF FUEL/BBL 
H.H.V, (BTU/GAL) 

A, B, C CONSTANTS: 
GROSS A= 

PREDICTED VALUES: 
GENERATED (MM) 
HEAT RATE(BTU/MM)G 
HEAT RATE(BTU/MM)N 
GROSS (MBTU) 
NET (MBTU) 
COST/KWH 
G/KWH 
G/PS-H 

8 , 2 

13,352 
14 ,256 

5 
527 ,3036 

150.024 

1 5 , 4 2 4 . 1 4 
[339,9391 
11,6156 

4 , 0 

14.250 
15.703 
57 ,001 
62 ,814 

50 ,0617 
352 .09 
256 .50 

9 , 1 
1 3 . 4 2 7 
14 ,374 

act. 
act. 

5 . 0 

1 4 , 0 1 5 
1 5 , 3 1 5 
7 0 . 0 7 4 
76-576 

50 ,0607 
3 4 6 . 2 7 
2 5 2 , 2 7 

10 ,4 
1 3 , 0 7 3 
1 3 , 8 0 3 

NET A-
B -

C -

5 , 5 

1 3 , 9 0 6 
1 5 , 1 3 5 
7 6 . 4 8 2 
8 3 . 3 4 5 

5 0 , 0 6 0 3 
3 4 3 . 5 8 
2 5 0 , 3 1 

1 1 . 5 
1 3 . 0 3 6 
1 3 , 7 0 3 

1 7 . 6 3 8 , 4 7 
(560 .264) 
19 ,1232 

6 , 0 

1 3 , 8 0 3 
1 4 , 9 6 5 
62 .816 
69 .792 

5 0 , 0 5 9 8 
341-03 
2 4 8 . 4 5 

1 2 . 8 
1 2 , 9 9 5 
13 ,623 

6 , 5 

1 3 , 7 0 5 
1 4 , 8 0 5 
89 ,084 
9 6 , 2 3 1 

50 .0594 
3 3 8 , 6 3 
2 4 6 , 7 0 

7 , 0 

13 ,614 
14 ,654 
9 5 . 2 9 6 

103 .576 
50 .0590 

336 .36 
245-05 

7 . 5 

13 ,538 
1 4 , 5 1 3 

101 .460 
106-641 
SO.0566 

334 .34 
243-50 

8 , 0 

13 ,448 
14 ,380 

107 ,564 
115 ,042 
SO,0563 

3 3 3 . 2 7 
2 4 2 , 0 6 

8 . 5 

13,374 
14 ,258 

113 .676 
121 .192 
$0 .0560 

3 3 0 , 4 3 
2 4 0 , 7 3 

9 . 0 

13 ,306 
1 4 , 1 4 5 

119 .750 
127 .306 
$0 ,0577 

3 2 6 . 7 5 
2 3 9 . 5 0 

PREDICTED VALUES (CONT,); 
GENERATED (MW) 
HEAT RATE[BTU/MM)G 
HEAT RATE[BTU/MH)N 
GROSS (MBTU) 
NET (MBTU) 
COST/KWH 
G/KWH 
G/PS-H 

9 . 5 

13 ,343 
14 ,043 

135 .609 
133 .397 
$0.0574 

327 .20 
238-37 

1 0 . 0 
1 3 , 1 8 6 
13 ,946 

1 3 1 , 6 6 3 
139 ,462 
$ 0 . 0 5 7 1 

3 2 5 , 8 0 
2 3 7 . 3 5 

1 0 , 5 
1 3 , 1 3 5 
1 3 , 8 6 4 

137 ,922 
1 4 5 , 5 7 3 
SO.0569 

324-54 
2 3 6 . 4 4 

1 1 , 0 
13 ,090 
13 ,789 

143-993 
151-684 
$0 ,0567 

3 2 3 . 4 3 
2 3 5 . 6 3 

1 1 . 5 
1 3 . 0 5 1 
13 ,724 

150 ,087 
1 5 7 , 8 3 1 
50 .0566 

3 3 2 . 4 6 
334 .92 

1 2 , 0 
13 ,018 
1 3 , 6 6 9 

156 ,210 
164 ,039 
$0 ,0564 

321-63 
234 .32 

1 2 , 5 
12 ,990 
1 3 , 6 2 3 

162 ,373 
170 ,290 
5 0 , 0 5 6 3 

3 2 0 . 9 5 
2 3 3 . 6 3 

1 3 . 0 
1 2 , 9 6 8 
1 3 , 5 8 7 

168 ,584 
176 ,629 
$0 ,0562 

3 2 0 - 4 1 
333-43 
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MAUI ELECTRIC CO., LTD. 
KAHULUI POWER PLANT 
HEAT RATE TEST DATA 

MADI ELECTRIC CCMPANY, INC-

KPP UNIT NO. 4 
DATE: 04-26-02 

G r o s s Load (K3-41 — > 
A c t u a l T e s t Load 

BOI LER-TURBINE 
Ambient A i r Temp 
Gas E n t e r i n g A.H. 
Gas L e a v i n g A.H. 
A i r E n t e r i n g A.H. 
A i r L e a v i n g A.H. 
C i r c . Water I n l e t 
C i r c , Water O u t l e t 
C o n d e n s e r Vacuum 
B a r o m e t r i c P r e s s u r e 
E x c e s s 02 
F e e d w a t e r Flow (XlOOOl 
S team Flow (XIOOO) 
T h r o t t l e Stm. P r e s s . 
F e e d w a t e r t o B l r . 

KHH 

KHH 

* F . 

- F . 

• P . 

- F . 

• F . 

- F -

• F , 

H g , 

Hg, 

% 
Lb/Hr 
Lb/Hr 
PSIG 
• P , 

GENERATOR 
Generator Integrator, Start 
Generator Integrator, Stop 
Generator integrator, Ditf. MMH 
Generator Volts v. 
Generator Ampa A. 
Generator VARS MVAR 

7 ,000 
6 ,000 

9 ,000 
9 ,000 

10 ,000 
1 0 , 0 0 0 

12 ,000 
11 ,000 

1 3 , 5 0 0 
1 2 , 5 0 0 

8 0 

5 9 0 

3 1 6 . 5 
1 7 5 . 5 

4 1 4 

7 0 . 0 
6 3 , 5 

2 6 . 2 0 
30 .12 

2 . 0 7 
6 0 . 5 
7 7 . 9 

6 2 0 

3 3 5 

8 2 

6 0 3 . 3 
3 2 1 . 7 
1 7 4 . 1 
417-7 
7 0 . 0 
8 5 , 1 

2 8 - 1 0 
3 0 . 1 3 

1.67 
9 3 , 0 
6 6 , 0 

6 1 5 

3 4 2 

8 7 

6 1 9 , 3 
3 2 6 

169 ,3 
4 2 1 

9 0 . 0 
86 .42 
28 .00 
3 0 . 1 3 

1.23 
9 9 . 8 
9 6 . 9 

6 1 5 
3 5 0 

9 3 

64 3 .7 
331 .9 
162 .9 
4 2 7 . 9 
7 0 . 0 
6 7 , 6 

2 7 , 9 0 
3 0 , 1 5 

1,45 
1 0 8 , 3 
1 0 8 , 7 

6 1 3 

3 6 0 

93 

6 6 8 , 2 
3 3 9 , 5 
1 5 6 , 8 

4 34 
7 0 , 0 
8 9 , 6 

2 7 , 7 
30 ,12 

1 , 3 

1 3 6 , 1 
134 .6 

6 1 3 

3 7 5 

5 6 8 7 . 0 
5 6 9 5 . 0 

8 , 0 
1 1 . 8 0 0 

4 4 0 

5 . 0 

5 6 9 8 , 9 
5 7 0 6 , 0 

9 . 1 

1 1 . 8 0 0 
5 0 0 

5 . 8 

5712 ,8 
5722 ,8 

1 0 , 0 
11 ,700 

5 3 0 
5 , 0 

5729 ,8 
5740 ,8 

1 1 , 0 
11 .700 

6 0 5 
6 , 7 

5751 .0 
5 7 6 3 . 5 

1 2 . 5 
1 1 , 7 0 0 

6 5 0 

5 , 5 

Kahului Power Plant 

Subject: Heat Rate Testing 
DATE: 04-26-02 
KPP UNIT NO, 4 

F,0. Temp, "F. 
P.O. Temp, (Corr.) 
P.O. Usage (Lbs.) 
Test Time (Houre) 
Specific Gravity 9 F,0,Teii5J 
F.O. Used (Gals.) 
PT RATIO 
KW (Gen.) 
KW (Aux.) 
BTU/gal [Approx.) 
BTU/gal [Test Lab) 

HEAT RATE (APPROX.) 
HEAT RATE (APPROX.)N 
HEAT RATE (ACTUAL)-G 
HEAT RATE (ACTUAL)-H 

FUEL CORRECTION: 

L 0 A D S - M M 
8 , 0 

2 4 0 

0 .93745 
5 9 3 5 , 6 

1 

7 2 2 , 8 
1 

6 ,000 
52 0 

151 ,000 
151 ,976 

1 3 , 6 4 3 
1 4 , 5 9 1 
1 3 , 7 3 1 
14 ,686 

9 . 0 

2 3 9 

0 .9378 
6 6 2 0 , 6 

1 

806 ,2 
1 

9 ,100 
5 5 0 

1 5 1 , 0 0 0 
1 5 1 , 9 7 6 

13 ,378 
1 4 , 3 3 9 
1 3 , 4 6 5 
1 4 , 3 3 1 

1 0 , 0 
2 3 0 

0 . 9 4 0 9 5 
7166-4 

1 

8 7 2 , 7 
1 

1 0 , 0 0 0 
5 5 0 

151 ,000 
151 ,976 

13 ,177 
13 ,944 
1 3 . 2 6 3 
1 4 , 0 3 4 

1 1 . 0 
2 3 0 

0 ,94095 
7 7 8 6 , 9 

1 

9 4 8 , 5 
1 

1 1 , 0 0 0 
5 6 0 

151 ,000 
151 ,976 

1 3 , 0 2 0 
1 3 , 7 1 8 
13 ,104 
1 3 , 8 0 7 

1 2 , 5 
2 3 0 

0 ,94095 
8 8 4 7 , 0 

1 

1 , 0 7 7 , 3 
1 

1 2 , 5 0 0 
5 7 0 

151 ,000 
1 5 1 , 9 7 6 

13 ,014 
1 3 , 6 3 6 
1 3 , 0 9 8 
13 ,724 

AUX. TRANSFORMER 
Aux. KWH Mtr. Start (XIOO) KWH 
Aux. KWH Mtr, End (XIOO) KWH 
Aux, Integrator, Diff, KWH 
Aux, Load Indicator MW 
Aux, Amps A. 

9729-6 
9734-8 

5 , 2 

0 . 5 5 
3 4 , 0 

9 7 3 7 . 1 
9743-6 

5 , 5 

0 ,60 
3 5 , 0 

9745.4 
9750 .9 

5 , 5 
0 ,57 
3 4 , 0 

9 7 5 4 , 5 
9 7 6 0 . 1 

5 , 6 

0 . 6 1 
3 6 , 0 

9764 .8 
9 7 7 0 . 5 

5 , 7 

0 .62 
37-0 

FUEL OIL 
F.O, Totalizer-Start Lbs/Hr, 
Start Test Time 
F.O, Totalizer-End Lba/Hr. 
End Test Time 
Di f ference Lba/Hr, 

EQUIPMENT STATUS 
Boiler Blowdown-Open % 
Supplying Stn Aux Stm Yes/No 
Circulating Pumpa Number 

FUEL OIL ANALYSIS 
F.O, Temp- 9 Heater *F 
F,0, Temp- e Burner Deck *F 
Sulfur. Wt. * 
API Gravity 9 60 ' F . API 
Higher Heating Value BTU/Gal 

0 . 0 

0603 
5 9 3 5 . 6 

0703 
5 9 3 5 . 6 

0 , 0 

0730 
6 6 2 0 , 8 

0830 
6 6 2 0 . 8 

0 , 0 

0900 
7166 ,4 

1000 
7166 .4 

0 , 0 

104 0 
7 7 8 8 , 9 

1140 
7 7 8 8 , 9 

0 , 0 

1230 
8 8 4 7 . 0 

1330 
8 8 4 7 . 0 

0 
Yes 

3 

0 
Yes 

3 

0 
Yes 

3 

0 

Yes 
3 

0 
Yes 

3 

2 4 0 

2 2 5 

1,60 
1 0 . 6 

151 ,976 

3 3 9 

3 2 3 

2 3 0 

2 2 0 

TESTED BY: 

2 3 0 
2 1 7 

G.AJ3ra f 

2 3 0 

2 1 6 
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CALCULATIONS FOR HEAT RATE CURVE 
by: Rodney Jung 

KPP UNIT NO- 4 
DATE: 0 4 - 2 6 - 0 2 

Fue l O i l T e s t e d : 0 4 - 3 0 - 0 2 
T e s t e d by : E , W o n g / S , O s h i r o 

DATA: 

GENERATED (MW) 

HEAT RATE(BTD/MW)G 

HEAT RATE(BTU/MW)N 

NUMBER OF T E S T S 

P R I C E OF F U E L / B B L 

H , H , V , [BTU/GALI 

A . B , C CONSTANTS: 

GROSS A> 

B . 

C= 

PREDICTED VALUES: 

GENERATED (MW) 

HEAT RATE(BTU/MW)G 
HEAT RATE(BTU/MW)N 

GROSS (MBTU) 

NET (MBTU) 

COST/KWH 

G/KMH 

G / P S - H 

6 , 0 

1 3 . 7 3 1 

1 4 . 6 8 6 

5 

5 2 0 . 1 7 7 9 

1 5 1 . 9 7 6 

1 8 , 6 1 6 . 0 1 

( 9 4 6 . 3 6 0 ) 

3 9 - 0 5 3 4 

4 , 0 

1 5 , 6 5 5 

1 7 . 1 3 2 

6 2 , 6 2 2 

6 8 , 5 3 0 

5 0 . 0 4 9 5 
3 8 6 , 8 1 

2 6 1 , 6 0 

9 , 1 

1 3 , 4 6 5 

1 4 , 3 3 1 

a c t . 
a c t . 

5 , 0 

1 5 , 0 6 1 

1 6 , 3 6 9 

7 5 . 3 03 

8 1 , 9 4 4 

5 0 , 0 4 7 6 

3 7 2 , 1 1 

2 7 1 , 0 9 

1 0 , 0 

1 3 , 2 6 3 
1 4 . 0 3 4 

NET A 

B 

C 

5 - 5 

1 4 . 7 9 2 

1 6 , 0 5 1 

8 1 , 3 5 6 

8 8 , 2 6 3 

5 0 , 0 4 6 8 

3 6 5 , 4 6 

2 6 6 , 2 6 

1 1 , 0 1 2 . 5 
13 ,104 1 3 , 0 9 8 
1 3 , 8 0 7 13 ,724 

2 1 . 0 1 6 . 4 6 
B- ( 1 . 1 5 2 . 9 8 3 ) 

45 -4919 

6 , 0 

1 4 , 5 4 4 

1 5 , 7 3 6 

6 7 . 3 6 3 

9 4 . 4 1 8 

5 0 , 0 4 6 0 
3 5 9 . 3 4 

2 6 1 . 7 9 

6 . 5 

1 4 , 3 1 5 

1 5 , 4 4 4 

9 3 - 0 4 5 
1 0 0 , 3 8 7 

5 0 , 0 4 5 3 

3 5 3 , 6 8 

2 5 7 , 6 6 

7 , 0 

1 4 . 1 0 5 
1 5 . 1 7 5 

9 8 , 7 3 6 
1 0 6 , 2 2 3 

$ 0 . 0 4 4 6 

3 4 8 , 5 0 

2 5 3 , 8 9 

7 , 5 

1 3 . 9 1 5 

1 4 . 9 2 8 

1 0 4 , 3 6 3 

1 1 1 , 9 6 0 

5 0 , 0 4 4 0 

3 4 3 , 8 1 

2 5 0 , 4 7 

8 , 0 

1 3 . 7 4 5 
1 4 . 7 0 4 

1 0 9 . 9 5 6 

1 1 7 . 6 3 3 

S O . 0 4 3 4 

3 3 9 . 5 9 

2 4 7 , 4 0 

8 , 5 
1 3 , 5 9 4 

1 4 . 5 0 3 

1 1 5 . 5 4 5 

1 2 3 . 2 7 5 

$ 0 . 0 4 3 0 

3 3 5 . 8 6 

2 4 4 . 6 8 

9 . 0 

1 3 , 4 6 3 

1 4 , 3 2 4 

1 3 1 , 1 5 9 

1 2 8 , 9 2 0 

$ 0 . 0 4 3 6 

3 3 3 . 6 1 
24 3 . 3 2 

PREDICTED VALUES ( C O N T . ) 

GENERATED (MW) 

HEAT RATE[BTU/MW)G 

HEAT RATE(BTU/MW)N 

GROSS (MBTU) 

NET (MBTU) 
COST/KMH 

G/KMH 

G / P S - H 

9 . 5 

1 3 , 3 5 0 

1 4 . 1 6 9 
1 2 6 - 6 2 7 

1 3 4 . 6 0 3 

5 0 . 0 4 2 2 

3 3 9 , 8 5 
2 4 0 , 3 0 

I D . D 

1 3 , 2 5 8 

1 4 , 0 3 6 
1 3 3 . 5 7 7 

1 4 0 . 3 5 6 
5 0 , 0 4 1 9 

32 7 . 5 7 

2 3 8 . 6 4 

1 0 . 5 

1 3 , 1 6 5 

1 3 , 9 2 6 
1 3 8 . 4 4 1 

1 4 6 . 2 1 9 
5 0 . 0 4 1 7 

3 2 5 . 7 6 

2 3 7 . 3 3 

1 1 , 0 

1 3 . 1 3 3 

1 3 . 8 3 6 

1 4 4 , 4 4 7 

1 5 3 , 2 2 0 

5 0 . 0 4 1 5 

3 3 4 , 4 5 
3 3 6 , 3 7 

1 1 . 5 

1 3 , 0 9 8 
1 3 , 7 7 3 

1 5 0 . 6 2 3 

1 5 8 . 3 9 5 

5 0 , 0 4 1 4 

3 2 3 - 6 1 
2 3 5 . 7 6 

1 2 . 0 

1 3 , 0 8 3 
1 3 , 7 3 2 

1 5 7 , 0 0 1 

1 6 4 , 7 7 8 

5 0 , 0 4 1 4 

3 2 3 . 2 6 

2 3 5 . 5 0 

1 2 . 5 

1 3 , 0 8 9 

1 3 , 7 1 2 

1 6 3 . 6 0 8 
1 7 1 , 4 0 4 

S O . 0 4 1 4 

3 2 3 . 3 9 

2 3 5 . 5 9 

1 3 . 0 

1 3 , 1 1 3 

1 3 , 7 1 6 
1 7 0 , 4 7 4 

1 7 8 . 3 0 6 

$ 0 , 0 4 1 5 

3 2 4 , 0 0 

2 3 6 . 0 4 
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MAUI ELECTRIC CO., LTD, 
KAHULUI POWER PLANT 
HEAT RATE TEST DATA 

MAUI ELECTRIC COMPANY, INC. 

KPP UNIT NO, 4 
DATE: 04-11-02 

Gross Load (K3-4) 
Actual Test Load 

KWH 
KWH 

7,000 
8,500 

9.000 
9.000 

10,000 
10,000 

12,000 
11,500 

13,500 
12.500 

Kahului Power Plant 

Subject: Heat Rate Testing 
DATE: 04-11-02 
KPP UNIT NO, 4 

BOILER-TURBINE 
Ambient Air Temp 
Gas Entering A.H, 
Gaa Leaving A.H, 
Air Entering A,H, 
Air Leaving A.H. 
Circ, Water Inlet 
Circ. Water Outlet 
Condenser Vacuum 
Barometric Pressure 
Excesa 02 
Feedwater Flow (XIOOO) 
Steam Flow (XIOOO) 
Throttle Stm, Press. 
Feedwater to Blr. 

•F. 
•P. 

•F. 

Hg, 
Hg, 

Lb/Hr 
Lb/Hr 
PSIG 
•F. 

GENERATOR 
Generator Integrator, Start 
Generator Integrator, Stop 
Generator integrator, Diff, MWH 
Generator Volts V. 
Generator Ampa A. 
Generator VARS MVAR 

110 
615,1 

337,6 

179,6 

426,9 

70.0 

64.8 

37.90 

30.15 

1.50 

86,1 

66,7 

620 
34 3 

110 
630 

335.1 

163.6 

432.3 

70,0 

85,9 

27.80 

30.18 

1.06 

94 ,4 

97.8 

618 
352 

113 
652.3 

34 5,6 

163,8 

430 
70.0 

87-60 

27.60 

30.19 

0,64 

105.8 

109.2 

615 
360 

114 
662,2 

356,9 

160,4 

443.7 

70.0 

89-4 

27,40 

30,19 

0.90 

119,1 

121,9 

613 
370 

117 
700.2 

364.5 

158.5 

453.4 

70.0 

90,6 

27.3 

30,15 

1,0 
127.2 

129-3 

611 
374 

T E S T 
9 ,0 

A D S - M W 
1 0 , 0 i : 

3194.0 
3202.5 

6.5 
11,800 

458 
5-0 

3206.7 
3218.1 

9-4 
11,600 

498 
4-8 

3323.3 
3333,7 

10.4 
11,600 

590 
5.6 

3339,3 
3350,9 

11,6 
11,600 

630 
6,1 

3358-0 
3370.2 

12-2 
11,500 

660 
6,7 

F , 0 . Ten^), " P . 
F .O . Tenp, ( C o r r , ) 
F.O, Usage ( L b s . ) 
T e s t Time (Hours) 
S p e c i f i c G r a v i t y 9 F.O.Temp 
F.O, Used ( G a l s . ) 
PT RATIO 
KW (Gen.) 
KW (Aux,) 
BTU/gal [Approx . ) 
BTU/gal ( T e s t Lab) 

HEAT RATE (APPROX.) 
HEAT RATE [APPROX,)N 
HEAT RATE [ACTUAL)-G 
HEAT RATE [ACTUAL)-N 

FUEL CORRECTION: 

250 
0-93395 

6393,0 

1 

766,3 

1 
6,500 

530 
151.000 

152,333 

13,613 

14,519 

13,734 

14,647 

251 
0.9336 

6819.0 

1 

630,4 

1 
9,4 00 

54 0 

151.000 

152.333 

13,339 

14,152 

13,457 

14,277 

242 
0,93675 

7563.0 

1 

921.0 

1 
10.400 

54 0 

151.000 

152.333 

13.372 

14,104 

13,490 

14,229 

240 
0.93745 

8428.0 

1 

1,026,3 

1 
11,600 

560 
151,000 

152,333 

13,360 

14,037 

13,476 

14,161 

240 
0,93745 

6912-0 

1 

1,085,2 

1 
12,200 

580 
151,000 

152,333 

13,433 

14,103 

13,551 

14,227 

AUX, TRANSFORMER 
Aux. KWH M t r , S t a r t (XIOO) KWH 
A u x . KWH M t r . E n d ( X I O O ) KWH 
Aux. Integrator, Diff. KWH 
Aux. Load I n d i c a t o r MW 
Aux. Amps A, 

8537,7 
8543 ,0 

5,3 
0.60 
35,0 

8546,5 
8551,9 

5,4 
0,56 
33,0 

8554,7 
8560,1 

5,4 
0,61 
36,0 

8562,9 
8566,5 

5,6 
0,62 
37.0 

8571,8 
8577,6 

5.8 
0,60 
35.0 

FUEL OIL 
F , 0 . T o t a l i z e r - S t a r t 
S t a r t T e s t 
F .O . T o t a l i z e r - E n d 
End T e s t 
D i f f e r e n c e 

EQUIPMENT STATUS 
B o i l e r Blowdown-Open 
S u p p l y i n g S t n Aux Stm 
C i r c u l a t i n g Pumpa 

FUEL OIL ANALYSIS 
F .O, Temp. 9 H e a t e r 
F.O, Temp, 9 B u r n e r Deck 
S u l f u r , w t , % 
API G r a v i t y 9 60 " F . 
H i g h e r H e a t i n g V a l u e 

L b s / H r . 
Time 
L b s / H r . 
Time 
L b s / H r . 

% 
Yes/No 
Number 

API 
BTU/Gal 

0,0 
0600 

6393 .0 
0700 

6393 .0 

0,0 
074 0 

6619,0 
0640 

6819,0 

0,0 
0910 

7563,0 
1010 

7563,0 

O.O 
1040 

8426-0 
1140 

8426,0 

0.0 
1215 

6913.0 
1315 

8913,0 

0 
No 
3 

0 
No 
3 

0 
No 
3 

0 
No 
3 

0 
No 
3 

250 
233 

1-72 
9.4 

152,333 

251 
235 

242 
227 

340 
325 

TESTED BY: G-A-Gral 
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CALCULATIONS FOR HEAT RATE CURVE 
by: Rodney Jung 

KPP UNIT NO. 4 
DATE: 04-11-02 

Fuel Oil Tested: 04-15-02 
Tested by; E,wcing 

DATA: 
GENERATED (MM) 
HEAT RATE(BTU/MM)G 
HEAT RATE(BTD/MM)N 
NUMBER OF TESTS 
PRICE OF FUEL/BBL 
H,H,V, (BTU/GAL) 

A, B, C CONSTANTS: 
GROSS 

PREDICTED VALUES: 
GENERATED (MM) 
HEAT RATE(BTU/MW)G 
HEAT RATE(BTU/MW)N 
GROSS (MBTU) 
NET (MBTU) 
COST/KWH 
G/KWH 
G/PS-H 

A> 
B< 
c 

8.5 
13. 73 4 
14.647 

5 
530,1779 
152,333 

19,905,03 
[1,210,103) 

56,5581 

4,0 
15,970 
17,736 
63.878 
70.944 
50,0504 
3 94.57 
287,45 

9-4 
13.457 
14,277 

act-
act-

5,0 
15,268 
16,792 
76.342 
83.962 

50,0482 
377.25 
274-63 

10.4 
13,490 
14,229 

NET A. 
B. 
C-

5,5 
14,960 
16,374 
83.382 
90.059 

$0.04 72 
369,63 
269.29 

11.6 
13,478 
14,161 

22,945,89 
[1,569,497) 

71.7606 

6.0 
14,681 
15,992 
88-083 
95-954 

50.0463 
362.72 
264.25 

12-2 
13.551 
14,227 

6,5 
14,429 
15,646 
93.788 

101.699 
50.04 55 
356.50 
259-72 

7.0 
14.206 
15.336 
99.440 
107,350 
50.0448 
350.99 
355.70 

7.5 
14.011 
15.061 

105,060 
112,959 
50.0442 
346.17 
252.19 

8,0 
13,844 
14,823 

110,751 
116.561 
50.0437 
342.05 
249.19 

8,5 
13,705 
14.620 
116.497 
124,269 
$0.04 32 
338,63 
246,70 

9.0 
13,595 
14,453 
122-358 
130-077 
50.0429 
335,91 
244,72 

PREDICTED VALUES [C 
GENERATED (MW) 
HEAT RATE[BTU/MW)G 
HEAT RATE[BTU/MW)N 
GROSS (MBTU) 
NET (MBTU) 
COST/KWH 
G/KWH 
G/PS-H 

9-5 
13,513 
14,322 

126.377 
136.060 
50.0426 
333,88 
243,24 

10,0 
13,460 
14,227 

134.598 
142.270 
$0.0424 
3 3 2,56 
34 2,3 6 

10,5 
13.434 
14.166 

141,062 
148,762 
$0,0424 
331.93 
241,82 

11,0 
13,437 
14,144 

147,812 
155,569 
50,0424 
332,00 
241,67 

11,5 
13,469 
14.157 
154,889 
163.806 
SO.0435 
332,78 
242,44 

12,0 
13,528 
14,205 

162,336 
170,465 
$0,0427 

334.25 
243.51 

12,5 
13,616 
14,290 

170.199 
178.622 
50,0429 
336,42 
245,09 

13.0 
13.732 
14,410 

176.516 
167-330 
SO.0433 
339.28 
247,18 
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MAUI ELECTRIC C O , , LTD. 
KAHULUI POWER PLANT 
HEAT RATE TEST DATA 

MAUI ELECTRIC COMPANY, INC. 

KPP UNIT NO, 4 
DATE: 0 2 - 0 6 - 0 2 

Gross Load (K3-4) > 
A c t u a l T e s t Load 

BOILER-TURBINE 
Ambient A i r Temp 
Gas E n t e r i n g A.H. 
Gae L e a v i n g A.H. 
A i r E n t e r i n g A.H, 
A i r L e a v i n g A.H. 
C i r c . Water I n l e t 
C i r c , Wa te r O u t l e t 
Condense r Vacuum 
B a r o m e t r i c P r e s s u r e 
Exceee 02 
Feedwa te r Flow (XIOOO) 
Steam Flow (XIOOO) 
T h r o t t l e Stm, P r e s s . 
Feedwa te r t o B l r . 

KWH 

KWH 

• F . 

• F . 

- F . 
- F . 

• F , 

• F , 

• F , 

H g , 
H g . 

\ 
Lb/Hr 
Lb/Hr 
PSIG 
* F . 

GENERATOR 
G e n e r a t o r I n t e g r a t o r , S t a r t 
G e n e r a t o r I n t e g r a t o r , S t o p 
G e n e r a t o r I n t e g r a t o r , D i f f , MWH 
G e n e r a t o r V o l t s V. 
G e n e r a t o r Amps A. 
G e n e r a t o r VARS MVAR 

7 ,000 
8 ,500 

9.000 
9 .000 

1 0 , 0 0 0 
1 0 , 0 0 0 

12 ,000 
11 .500 

1 3 , 5 0 0 
1 2 , 5 0 0 

1 0 4 

5 8 0 

3 0 8 

1 7 0 

4 4 5 

7 0 . 0 
8 4 , 0 

2 8 0 , 0 0 
30 ,14 

1,80 
8 3 . 0 
8 1 . 0 

6 1 8 
3 3 7 

1 0 5 

5 9 5 

3 1 0 

1 7 0 

4 4 8 

7 0 . 0 
8 5 . 0 

279 .00 
3 0,16 

1,20 
90 .0 
91 .0 

6 1 7 

3 4 4 

1 1 2 

6 1 0 

3 2 5 

1 6 0 

4 52 
7 0 . 0 

8 6 . 0 0 
2 7 . 8 0 
3 0 , 1 5 

1,10 
1 0 0 . 0 
1 0 3 . 0 

6 1 5 
3 5 6 

1 1 5 

6 5 0 

3 4 0 

1 5 0 

4 6 5 

70-0 
8 9 . 0 

2 7 . 5 0 
3 0 , 1 3 

1,10 
1 1 7 , 0 
1 1 9 , 0 

6 1 5 
3 6 7 

1 1 5 

6 8 0 

3 50 
1 5 0 

4 7 0 

7 0 . 0 
9 0 . 0 

2 7 , 3 
3 0 , 0 9 

1 . 1 

130 .0 
131 .0 

6 1 1 
3 7 4 

4 8 8 2 , 0 
4 8 9 0 , 1 

8 , 1 

11 ,400 
4 8 0 

6 . 1 

4894 ,1 
4903 ,0 

8 , 9 

11.300 
5 0 5 

6 , 0 

4 9 0 6 , 2 
4 9 1 6 , 1 

9 , 9 
1 1 , 4 0 0 

5 8 0 
7 . 2 

4 9 1 8 , 5 
4 9 3 0 , 0 

1 1 , 5 
1 1 , 3 0 0 

6 2 0 

6 , 3 

4 93 5 ,9 
4 94 6 ,3 

1 2 , 4 
1 1 , 3 0 0 

6 9 0 

7 . 2 

K a h u l u i Power P l a n t 

S u b j e c t : Heat R a t e T e s t i n g 

DATE; 02-06-02 
KPP UNIT NO, 4 

F , 0 . Temp. ' F . 
F .O . Temp. ( C o r r . ) 
F .O . Ueage (Lbs . ) 
T e s t Time (Hours) 
S p e c i f i c G r a v i t y ffl F . o . T e n ^ 
F , 0 . Used ( G a l a . ) 
PT RATIO 
KW (Gen.) 
KW (Aux,1 
BTU/gal (Approx , ) 
BTU/gal (Teat Lab) 

HEAT RATE (APPROX.) 
HEAT RATE (APPROX.)N 
HEAT RATE (ACTUAL)-G 
HEAT RATE (ACTUAL)-N 

FUEL CORRECTION: 

8 , 5 

2 3 9 

0 ,9376 
5 9 7 7 . 0 

1 

7 2 7 , 6 
1 

8: 100 
5 6 0 

151 ,000 
150 ,286 

13 ,568 
1 4 , 5 7 6 
13 ,504 
1 4 , 5 0 7 

T E S T 
9 .0 

2 3 6 

0 .93885 
64 64 ,0 

1 

7 8 7 , 1 
1 

8,900 
56 0 

151 ,000 
150 ,386 

1 3 , 3 5 5 
14 ,352 
13 ,392 
1 4 , 1 8 4 

L O A D S 
1 0 . 0 

3 3 8 

0 ,93815 
7 1 1 4 . 0 

1 

666 .3 
1 

9.900 
6 0 0 

151 ,000 
150 ,286 

13 ,213 
14 ,066 
13 ,151 
13 ,999 

- M W 
1 1 , 5 

2 3 9 

0 .9413 
813 6 . 0 

1 

9 9 0 , 7 
1 

1 1 , 5 0 0 
6 0 0 

1 5 1 , 0 0 0 
150 ,286 

1 3 , 0 0 9 
1 3 , 7 2 5 
1 2 , 9 4 7 
1 3 , 6 6 0 

1 2 . 5 
2 4 5 

0 . 9 3 5 7 
8 9 8 4 . 0 

1 

1 , 0 9 4 . 0 
1 

1 2 . 4 0 0 
5 7 0 

151 ,000 
150 ,286 

1 3 , 3 2 2 
1 3 , 9 6 4 
1 3 , 2 5 9 
1 3 : 8 9 8 

AUX. TRANSFORMER 
Aux. KWH Mtr. Start (XIOO) KWH 
Aux, KWH Mtr. End (XIOO) KMH 
Aux, Integrator, Diff. KWH 
Aux, Load Indicator MW 
Aux, Amps A, 

9 7 6 0 , 1 
9 7 6 5 , 7 

5 , 6 

0 ,62 
3 2 , 0 

976 6.2 
9773 ,8 

5 , 6 

0,62 
36 ,0 

9 7 7 5 , 7 
9 7 8 1 , 7 

6 - 0 

0 , 6 3 
3 7 , 0 

9 7 6 3 . 9 
9 7 6 6 . 9 

6 , 0 

0 . 6 5 
3 8 , 0 

9 7 9 1 , 9 
9 7 9 7 , 6 

5 - 7 

0 ,63 
3 6 , 0 

FUEL OIL 
F.O, Totalizer-Start Lbs/Hr. 
Start Test Time 
F,0, Totalizer-End Lbs/Hr. 
End Test Time 
Difference Lbs/Hr. 

EQUIPMENT STATUS 
Boiler Blowdown-Open \ 
Supplying Stn Aux Stm Yes/No 
Circulating Pumps Number 

FUEL OIL ANALYSIS 
F.O, Temp, e Heater -F 
F,0, Temp, 9 Burner Deck 'F 
Sulfur, Wt, % 
API Gravity 9 60 -F, API 
Higher Heating Value BTU/Gal 

0 , 0 

0700 
5977 ,0 

0800 
5977 ,0 

0 , 0 

0837 
6464 .0 

0937 
6464 .0 

0 . 0 

0947 
7 1 1 4 , 0 

1047 
7 1 1 4 , 0 

0 , 0 

1100 
8 1 3 6 , 0 

1200 
8 1 3 6 . 0 

0 . 0 

1330 
6 9 6 4 , 0 

1330 
6 9 8 4 , 0 

0 
Yes 

3 

0 

Yes 
3 

0 
Yes 

3 

0 
Yes 

3 

0 
Yes 

3 

2 3 9 

2 2 3 

1 ,95 
11 ,3 

150 ,286 

2 3 6 

2 2 0 

2 3 8 

2 2 0 

TESTED BY: 

2 2 9 
3 1 7 

34 5 
3 3 9 

2 1 6 

•T.Kffal 1 'nr>hnnifiWii 

"0 

TO 
a o 
o > 
n ^ 

^•TTs 

Z 
o 

so 
o 
U J 
ON 
to to 

o 
o 
ON 

I 
O 
U J 
oo 
-J 



CALCULATIONS FOR HEAT RATE CURVE 
b y ; Rodney J u n g 

KPP UNIT NO- 4 F u e l O i l T e s t e d ; 0 2 - 1 2 - 0 2 
DATE: 0 2 - 0 6 - 0 2 T e s t e d by : E.Hong 

DATA: 
GENERATED (MW) 8 , 1 8 .9 9 ,9 1 1 . 5 12 .4 
HEAT RATE(BTU/MW)G 13 ,504 13 ,292 1 3 , 1 5 1 12 ,947 13 ,259 
HEAT RATE(BTU/MW)N 14 ,507 14 ,184 1 3 , 9 9 9 13 ,660 13 ,698 
NUMBER OF TESTS 
PRICE OF FUEL/BBL 
H,H.V- (BTU/GAL) 

A. B. C CONSTANTS: 
GROSS A. 

8 , 1 
13 ,504 
14 ,507 

5 
519.7064 

150 ,266 

2 1 , 0 7 2 , 7 9 
( 1 , 4 8 9 , 0 0 8 ) 

68 ,8660 

4 . 0 

1 6 , 2 1 9 
17 ,616 
6 4 , 8 7 6 
7 0 , 4 7 3 

$0 ,0506 
4 0 0 , 7 3 
291 ,94 

8 . 9 

13 ,292 
14 ,184 

act. 
act. 

5 - 0 

1 5 , 3 5 0 
1 6 , 6 4 2 
7 6 , 7 5 0 
83 ,212 

50 -0479 
3 7 9 , 2 6 
2 7 6 , 3 0 

9 , 9 

1 3 , 1 5 1 
1 3 , 9 9 9 

NET A. 
B -

C 

5 . 5 
1 4 . 9 6 7 
1 6 . 2 0 6 
6 2 . 3 1 9 
8 9 . 1 4 3 

$0 , 0467 
3 6 9 , 8 0 
2 6 9 . 4 1 

1 1 . 5 
12 ,947 
13 ,660 

2 2 . 9 4 4 . 7 2 
( 1 , 6 1 6 , 2 3 7 ) 

7 1 , 1 5 5 3 

6 . 0 

14 ,619 
15 ,609 
8 7 . 7 1 2 
94-653 

50 ,04 56 
3 6 1 , 1 9 
263 .14 

PREDICTED VALUES: 
GENERATED (MM) 4 . 0 5-0 5 . 5 6 .0 6 .5 7 . 0 7 . 5 8 .0 8 .5 9 ,0 
HEAT RATE(BTU/MW)G 1 6 , 2 1 9 1 5 , 3 50 1 4 . 9 6 7 14 ,619 14 ,3 05 14 ,02 5 13 ,780 1 3 , 5 7 0 13 ,3 93 13 ,252 
HEAT RATE(BTU/MW)N 17 ,616 1 6 , 6 4 2 1 6 . 2 06 15 ,609 15 ,44 5 1 5 , 1 1 8 14 ,62 5 1 4 , 5 6 9 14 ,34 8 14 ,162 
GROSS (MBTU) 6 4 , 8 76 7 6 , 7 5 0 8 2 . 3 1 9 8 7 . 7 1 2 92 ,961 9 8 , 1 7 7 103 ,3 51 106 .556 113 ,844 119 .265 
NET (MBTUl 7 0 , 4 7 3 83 ,212 8 9 . 1 4 3 94 .653 100,396 105 .824 1 1 1 . 1 9 1 116 .550 1 3 1 , 9 5 5 137 .459 
COST/KWH $0,0 506 5 0 . 0 4 7 9 $0 ,04 67 50 ,04 56 50 , 0447 50 .04 3 8 5 0 , 0 4 3 0 50 .0424 $0 ,0416 50 .0414 
G/KMH 40 0 ,73 3 7 9 , 2 6 3 6 9 , 8 0 3 6 1 , 1 9 353 ,4 3 3 4 6 , 5 3 340 ,4 7 3 3 5 .27 330 ,92 32 7 . 4 1 
G/PS-H 2 91 ,94 2 7 6 , 3 0 2 6 9 . 4 1 26 3.14 257 ,4 9 252 ,4 5 24 8 ,04 24 4 . 2 5 241 ,08 23 8 .53 

PREDICTED VALUES (CONT.) 
GENERATED (MW) 
HEAT RATE(BTD/MW)G 
HEAT RATE(BTU/MW)N 
GROSS (MBTUl 
NET (MBTU) 
COST/KWH 
G/KWH 
G/PS-H 

9 . 5 

13,144 
14 ,012 

124 .871 
133 .116 
50 ,0410 

324 ,76 
2 3 6 , 6 0 

1 0 . 0 
13 ,072 
13 .896 

1 3 0 . 7 1 5 
138 .979 
50-0408 

3 2 2 , 9 6 
2 3 5 , 2 9 

1 0 , 5 
1 3 , 0 3 3 
1 3 , 8 1 9 

1 3 6 . 8 4 8 
145-100 
50 , 0407 

3 2 2 , 0 1 
2 3 4 . 6 0 

1 1 . 0 
13 ,039 
13 ,776 

143 ,321 
151 ,535 
50 ,04 07 

321 ,92 
234 ,52 

1 1 , 5 
13 ,060 
13 ,768 

150 ,186 
158 ,335 
50 ,0406 

3 2 2 , 6 7 
2 3 5 , 0 7 

1 2 . 0 
1 3 , 1 2 5 
1 3 , 7 9 6 

1 5 7 . 4 9 5 
1 6 5 . 5 5 5 
$0 .0410 

3 2 4 , 2 7 
2 3 6 , 3 4 

1 2 . 5 
1 3 , 2 2 4 
1 3 , 6 6 0 

165 ,299 
173 ,247 
$ 0 , 0 4 1 3 

3 2 6 . 7 3 
2 3 8 . 0 3 

1 3 , 0 
13 .358 
1 3 , 9 5 9 

1 7 3 . 6 5 1 
181-465 
5 0 . 0 4 1 7 

330 .04 
2 4 0 . 4 4 
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MAUI ELECTRIC CO., LTD. 

KAHULUI POHER PLANT 

HEAT RATE TEST DATA 

MAUI ELECTRIC COMPANY, INC. 

KPP UNIT NO, 4 

DATE: 12-27-01 

Grose Load (K3-4) ---> 

Actual Test Load 

BOILER-TURBINE 

Ambient Air Temp 

Gas Entering A , H . 

Gas Leaving A.H, 

Air Entering A.H, 

Air Leaving A.H. 

Circ. Mater Inlet 

Circ. Mater Outlet 

Condenser Vacuum 

Barometric Preaaure 

Bxceaa 02 

Feedwater Flow (XIOOO) 

Steam Flow (XIOOO) 

Throttle Stm. Press. 

Feedwater to Blr. 

KWH 
KWH 

•F. 

-F, 
•F. 
' F . 
• F . 
•F, 
•F. 
Hg. 

Hg. 

\ 
Lb/Hr 

Lb/Hr 

PSIG 

•F, 

GENERATOR 

Generator Integrator, Start 

Generator Integrator, scop 

Generator Integrator, Diff. MHH 

Generator volta V, 

Generator Amps A, 

Generator VARS MVAR 

7, 000 

8,000 

9,000 

9,000 

10,000 

10,000 

12,000 

13,000 

13,500 

13,000 

99 
602 
310 
170 
440 

70,0 

83,8 

28,00 

39,95 

1,80 

61,0 

61,0 

62 0 

335 

108 
616 
324 
166 
420 

70.0 

85,3 

27.80 

29-96 

1.71 

90.0 

91.0 

616 
340 

107 
633 
329 
161 

4 24 

70-0 

86.49 

27.80 

29.98 

1.38 

101.0 

99.0 

618 
350 

108 
678 
341 
149 
435 

70.0 

89-1 

27-40 

29.95 

1.32 

123,0 

126,0 

612 
375 

108 
706 
350 
142 
446 

70,0 

90.9 

27.2 

29,91 

1-5 
134,0 

136,0 

612 
377 

2571,1 

2579,2 

8,1 
11,600 

430 
4.3 

3583-5 

2592.8 

9,3 
11.600 

4 95 

5.9 

2608-5 

2618-3 

9,8 
11,500 

52 0 

5.2 

3623.8 

3634 .9 

12,1 

11,700 

670 
7,4 

3636.3 

3651.3 

13.0 

11,600 

730 
8.1 

Kahului Power Plant 

Subject; Heat Rate Testing 

DATE: 13-27-01 

KPP UNIT NO. 4 

F.O. Temp, -F, 

F.O. Temp. (Corr.) 

F.O. Usage (Lbs.) 

Test Time (Hours) 

Specific Gravity 9 F.O.Temp 

F.O. Used (Gals-) 

PT RATIO 

KW (Gen.) 

KM (Aux,) 

BTU/gal (Approx.) 

BTU/gal (Test Lab) 

HEAT RATE (APPROX.) 

HEAT RATE (APPROX.)N 

HEAT RATE (ACTUAL)-G 

HEAT RATE [ACTUAL)-N 

FUEL CORRECTION; 

L O A D S - M W 

8,0 
260 

0.93045 

5696,0 

1 

718,0 

1 
8,100 

520 
151,000 

0 

13,384 

14,303 

0 
0 

9,0 
257 

0.9315 

6583.0 

1 

801.6 

1 
9,300 

530 
151.000 

0 

13.016 

13,602 

0 
0 

10,0 

251 
0,9336 

6996.0 

1 

651-9 

1 
9,800 

54 0 

151.000 

0 

13.137 

13.893 

0 
0 

12,0 

241 
0.9371 

8632,0 

1 

1,051.1 

1 
12,100 

570 
151,000 

0 

13,118 

13,766 

0 
0 

13,0 

245 
0,9357 

9223.0 

1 

1,133.1 

1 
13,000 

590 
151,000 

0 

13,045 

13.666 

0 
0 

AUX. TRANSFORMER 

Aux. KWH Mtr. Start (XIOO) KWH 

Aux. KHH Mtr. End (XIOO) KHH 

Aux. Integrator, biff. KHH 

Aux. Load Indicator MH 

Aux. Amps A, 

4039,4 

4044,6 

5,3 
0,57 

32.0 

4047-2 

4052-5 

5,3 
0.56 

33.0 

4061-0 

4066.4 

5.4 
0.58 

33.0 

4068.5 

4074.3 

5,7 
0.60 

35,0 

4075.6 

4081.5 

5-9 
0.61 

35,0 

FUEL OIL 

F , 0 . T o t a l i z e r - S t a r t L b s / H r , 
S t a r t T e s t Time 
F , 0 . T o t a l i z e r - E n d L b s / H r . 
End T e s t Time 
D i f f e r e n c e L b s / H r . 

EQUIPMENT STATUS 
B o i l e r Blowdown-Open % 
S u p p l y i n g S tn Aux Stm Yes/No 
C i r c u l a t i n g E>uitps Number 

FUEL OIL ANALYSIS 
F .O . Tenp, 9 H e a t e r -F 
F , 0 . Temp, 9 B u r n e r Deck -F 
S u l f u r . Wt, % 
API G r a v i t y » 60 ' F , API 
H i g h e r H e a t i n g Va lue BTU/Gal 

0,0 
0600 

5896.0 

0700 

5696.0 

0,0 
0730 

6583.0 

0830 

6583,0 

O.O 
1005 

6996-0 

1105 

6996,0 

0,0 
1130 

8632.0 

1230 

8632,0 

0.0 
1245 

9223-0 

1345 

9223.0 

NO 
No 
3 

No 
No 
3 

No 
No 
3 

No 
No 
3 

No 
No 
3 

260 
240 

2 57 

238 
251 
237 

241 
235 
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CALCULATIONS POR HEAT RATE CURVE 
b y : Rodney J u n g 

KPP UNIT NO, 4 Fuel O i l T e s t e d ; 
DATE: 1 2 - 3 7 - 0 1 T e s t e d by : 

DATA: 

GENERATED (MW) a . l 9 ,3 9 .8 
HEAT RATE[BTU/MW)G 13,364 13 ,016 1 3 . 1 2 7 
HEAT RATE[BTU/MW)N 1 4 , 3 0 3 13 ,803 13 ,892 
NUMBER OF TESTS 5 
PRICE OF FUEL/BBL 525 .5897 a c t , 
H,H.V, (BTU/GAL) 151 ,000 e s t . 

A , B , C CONSTANTS: 

GROSS A- 1 7 , 0 2 6 . 3 7 NET A- 1 9 . 4 6 3 . 3 2 
B- (710 .089 ) B- ( 9 7 7 . 9 1 9 ) 
C- 31 .3832 C- 4 1 . 2 7 6 1 

PREDICTED VALUES: 
GENERATED (MM) 4 , 0 5 .0 5 , 5 
HEAT RATE(BTU/MW)G 1 4 , 6 9 0 14 ,262 14 ,072 
HEAT RATE(BTU/MW)N 1 6 , 2 1 1 15 ,605 15 ,332 
GROSS (MBTU) 5 8 , 7 6 0 71 ,312 7 7 . 3 9 7 
NET (MBTU) 64 ,844 78 ,023 8 4 . 3 2 6 
COST/KMH 50 ,0593 $0 ,0575 5 0 , 0 5 6 8 
G/KWH 3 6 2 , 9 5 352.39 34 7 ,6 9 
G/PS-H 264 ,42 256.72 2 5 3 , 3 0 

PREDICTED VALUES (CONT,) 

12.1 
13,118 
13,766 

13.0 
13,045 
13,666 

6,0 
13,898 
15,081 
63.365 
90,465 

50-0561 
34 3,3 7 
250,16 

6.5 
13,739 
14,850 
89,301 
96,524 

$0,0554 
339-45 
247-30 

7.0 
13,595 
14,640 
95,168 

102,477 
$0,0549 
335.91 
244.73 

7.5 
13,466 
14,450 
101.009 
108-374 
50,0543 
332,76 
242.42 

8.0 
13,356 
14,281 

106,649 
114,346 
50.0539 
330.00 
240.41 

6.5 
13.260 
14.132 

112,710 
120,125 
$0,0535 
327.62 
236.68 

9-0 
13.180 
14.005 

118,616 
126,041 

SO.0532 
32S.63 
237,23 

GENERATED (MW) 
HEAT RATE(BTU/MM)G 
HEAT RflTE(BTU/MM)N 
GROSS (MBTU) 
NET (MBTU) 
COST/KMH 
G/KMH 
G/PS-H 

9,5 
13,115 
13,897 

124,590 
132,026 
50,0529 
324.03 
236.07 

10.0 
13,066 
13,811 

130,657 
138,109 
50,0527 
322,82 
235,18 

10,5 
13,033 
13,745 

136,840 
144 ,333 
50.0536 
322,00 
334,58 

11.0 
13,015 
13,700 

143,161 
150,698 
$0,0525 
321.56 
234,26 

ll.S 
13,013 
13,675 

149-646 
157.266 
$0,0525 
321.51 
234.23 

13.0 
13,036 
13,671 

156.317 
164-056 
50,0526 
321,85 
234,48 

12,5 
13,056 
13,688 

163.197 
171.100 
$0,0527 
322.58 
235,00 

13,0 
13,101 
13,725 

170.312 
178-430 
$0.0529 
333,69 
235,82 
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MAUI ELECTRIC CO,, LTD, 
KAHULUI POMER PLANT 
HEAT RATE TEST DATA 

MAUI ELECTRIC CCMPANY, INC, 

KPP UNIT NO- 4 
DATE; 09-17-01 

Gross Load [K3-4) > 
Actual Test Load 

BOILER-TURBINE 
Ambient Air Temp 
Gaa Entering A,H. 
Gaa Leaving A.H, 
Air Entering A.H, 
Air Leaving A.H. 
Circ. Mater Inlet 
Circ. Mater Outlet 
Condenaer Vacuum 
Barometric Preaaure 
Excess 02 
Feedwater Flow (XlOOO) 
Steam Flow (XIOOO) 
Throttle Stm, Preee. 
Feedwater to Blr, 

KWH 
KWH 

•F. 

•F. 

•F. 
•F, 
•F, 
•F, 
•F, 
Hg, 
Hg, 

% 
Lb/Hr 
Lb/Hr 
PSIG 
•F, 

GENERATOR 
Generator Integrator. Start 
Generator Integrator, Stop 
Generator Integrator. Diff. MHH 
Generator Volts V, 
Generator Amps A, 
Generator VARS MVAR 

7, 000 

7, 500 

9,000 

8,900 

10,000 

10.000 

12,000 

12,000 

13,500 

13,100 

104 
550 
265 
150 
465 

72,0 

81,7 

28,20 

30,11 

3,06 

73,0 

70,0 

565 
325 

108 
562 
290 
146 
470 

72,0 

64 ,5 

28,00 

30.12 

2.02 

90.0 

66,0 

562 
340 

110 
575 
292 
14 8 

470 
73.0 

86.80 

27.90 

30.12 

1.3 
99.0 

96.0 

562 
350 

110 
610 
306 
140 
4B0 

72-0 

88.4 

27.70 

30.12 

1.31 

120.0 

120,0 

556 
370 

109 
630 
313 
130 
460 

73.0 

90,3 

27.5 

30.10 

0.9 
134.0 

135,0 

553 
375 

3306,0 

3315,1 

7,1 
11,7 00 

430 
5,5 

3219.2 

3228.1 

8,9 
11,600 

495 
5.9 

3232,8 
3242,7 

9.9 
11,500 

535 
5-3 

324 8,2 
3260,1 

11,9 
11,600 

680 
7.2 

3266-5 
3279-7 

13.2 
11,600 

710 
6.8 

Kahului Power Plant 

Subject; Heat Rate Testing 
DATE; 09-17-01 
KPP UNIT HO, 4 

F.O, Tenp, "F. 
F,0, Temp, (Corr.) 
F.O. Usage (Lbs.) 
Test Time (Hours) 
Specific Gravity 9 F.O.Temp 
F.O. Used (Gala.) 
PT RATIO 
KW (Gen.) 
KW (Aux.) 
BTU/gal [Approx.) 
BTU/gal (Teat Lab) 

HEAT RATE (APPROX,1 
HEAT RATE (APPROX,)N 
HEAT RATE (ACTUAL)-G 
HEAT RATE (ACTUAL)-N 

FUEL CORRECTION: 

T E S T L O A D S - M W 

1 2 , 0 
260 

0.93045 

5086,0 

1 

619,3 

1 
7, 100 

530 
151,000 

147,500 

13,172 

14,234 

12,867 

13,904 

257 
0.9315 

6240,0 

1 

759,9 

1 
6,900 

550 
151,000 

147,500 

12,892 

13.741 

12.593 

13,423 

252 
0,93325 

6946.0 

1 

846,1 

1 
9,900 

550 
151.000 

147.500 

12,905 

13,664 

12,606 

13,347 

252 
0,93325 

8281.0 

1 

1,008.4 

1 
11,900 

570 
151,000 

147,500 

12,796 

13,439 

12,499 

13,128 

251 
0,9336 

9230,0 

1 

1,124,0 

1 
13,200 

580 
151,000 

147.500 

12,657 

13,446 

12,559 

13,137 

AUX. TRANSFORMER 
Aux. KWH M t r , S t a r t (XIOO) KWH 
A u x . KWH M t r , E n d ( X I O O ) KWH 
Aux. I n t e g r a t o r , D i f f , KWH 
Aux. Load I n d i c a t o r MW 
Aux. Amps A, 

642,0 
647,3 

5,3 
0,57 
37,0 

650,0 
655,5 

5.5 
0,59 
36.0 

658.3 
663.8 

5.5 
0.59 
35.0 

666.5 
672,2 

5,7 
0-60 
34,0 

675.1 
660.9 

5,6 
0.63 
35-0 

FUEL OIL 
F.O. Totalizer-Start Lbs/Hr. 

Start Teat Time 

F.O. Totalizer-End Lba/Hr, 

End Test Time 

Difference Lbs/Hr. 

EQUIPMENT STATUS 

Boiler Blowdown-Open \ 

Supplying Stn Aux Stm Yes/No 

Circulating Pumpa Number 

FUEL OIL ANALYSIS 

F.O. Temp, 9 Heater 'P 

F.O. Temp, 9 Burner Deck 'F 

Sulfur, Wt, \ 

API Gravity 9 60 -F. API 

Higher Heating Value BTU/Gal 

0,0 
0600 

5086,0 

0700 

5086,0 

0,0 
0730 

6240.0 

0830 

6240.0 

0.0 
0900 

6948-0 

1000 

6948.0 

0,0 
1030 

6281.0 

1130 

6281-0 

0.0 
1200 

92 3 0.0 

1300 

92 3 0.0 

No 
No 
3 

No 
No 
3 

No 
No 
3 

NO 
No 
3 

NO 
No 
3 

260 
238 

1.64 

15,9 

147,500 

257 
240 

252 
236 

252 
240 

TBdTFn HV- r. r .rnf 

351 
340 
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CALCULATIONS FOR HEAT RATE CURVE 
by: Rodney Jung 

KPP UNIT NO. 4 
DATE: 09-17-01 

Fuel Oil Tested: 09-19-01 
Tested by; E.Wong 

DATA: 
GENERATED (MW) 
HEAT RATE(aTU/MW)G 
HEAT RATE(BTU/MW)N 
NUMBER OF TESTS 
PRICE OF FUEL/BBL 
H.H.V. (BTU/GAL) 

A, B, C CONSTANTS: 
GROSS A-

PREDICTED VALUES: 
GENERATED (MW) 
HEAT RATE(BTU/MW)G 

HEAT RATE(BTU/MW)N 

GROSS (MBTU) 

NET (MBTU) 

COST/KWH 

G/KWH 

G / P S - H 

7 , 1 8 . 9 

1 2 , 8 6 7 1 2 , 5 9 3 

1 3 , 9 0 4 1 3 , 4 3 3 

5 

$ 2 5 . 4 0 0 8 a c t . 

1 4 7 , 5 0 0 a c t . 

1 4 , 8 2 2 , 3 6 

( 3 9 8 , 9 0 7 ) 

1 7 , 2 1 5 8 

9 , 9 
1 2 , 6 0 6 

1 3 , 3 4 7 

NET A 

B 

C 

4 . 0 

1 3 , 5 0 2 

1 5 , 0 2 6 

5 4 , 0 0 9 

6 0 , 1 0 5 

5 0 , 0 5 5 4 

3 3 3 , 6 0 

2 4 3 , 0 4 

5 , 0 

1 3 . 2 5 8 

1 4 . 6 0 6 

6 6 . 2 9 1 

7 3 . 0 3 0 

$ 0 , 0 5 4 4 

3 2 7 . 5 8 

2 3 8 . 6 5 

5 . 5 

1 3 , 1 4 9 

1 4 , 4 1 6 

7 2 , 3 2 0 

7 9 , 2 6 6 

5 0 , 0 5 3 9 

3 2 4 , 8 8 

2 3 6 , 6 8 

1 1 , 9 

1 2 , 4 9 9 

1 3 , 1 3 6 

1 3 , 3 

1 2 , 5 5 9 
1 3 , 1 3 7 

1 7 , 2 3 1 , 7 1 

( 6 5 6 . 1 8 6 ) 

2 6 - 2 1 2 5 

6 , 0 

1 3 . 0 4 9 

1 4 . 2 3 6 

7 8 . 2 9 2 

6 5 . 4 2 9 

5 0 , 0 5 3 5 
3 2 2 . 4 0 

2 3 4 . 8 8 

6 , 5 

1 2 , 9 5 7 

1 4 , 0 7 4 

8 4 , 2 1 9 

9 1 , 4 8 1 

5 0 . 0 5 3 1 
3 2 0 , 1 3 

3 3 3 , 3 3 

7 . 0 

1 2 , 8 7 4 

1 3 , 9 2 3 

9 0 . 1 1 5 

9 7 . 4 6 0 

$ 0 , 0 5 3 8 
3 1 8 . 0 7 

2 3 1 . 7 2 

7 . 5 

1 2 . 7 9 9 

1 3 . 7 8 5 

9 5 , 9 9 2 

1 0 3 , 3 8 6 

5 0 , 0 5 3 5 

3 1 6 , 2 3 

2 3 0 , 3 8 

8 . 0 

1 2 . 7 3 3 

1 3 . 6 6 0 

1 0 1 . 8 6 3 

1 0 9 . 2 7 9 

$ 0 . 0 5 2 2 

3 1 4 . 6 0 

2 2 9 - 1 9 

8 . 5 

1 2 , 6 7 6 

1 3 , 5 4 8 

1 0 7 , 7 4 3 

1 1 5 , 1 5 8 

$ 0 . 0 5 3 0 
3 1 3 , 1 8 

3 3 8 , 1 6 

9 . 0 

1 2 , 6 2 7 

1 3 , 4 4 9 

1 1 3 . 6 4 0 

1 2 1 . 0 4 3 

$ 0 , 0 5 1 8 
3 1 1 . 9 7 

2 2 7 . 2 8 

PREDICTED VALUES ( C O N T , ) 

GENERATED (MW) 

HEAT RATE{BTU/MW)G 

HEAT RATE(BTU/MM)N 

GROSS (MBTU) 

NET (MBTU) 

COST/KHH 

G/KWH 

G / P S - H 

9 . 5 

1 2 , 5 8 6 
1 3 , 3 6 4 

1 1 9 . 5 7 2 

1 2 6 - 9 S 4 

5 0 - 0 5 1 6 

3 1 0 . 9 8 

2 2 6 . 5 6 

1 0 . 0 

1 2 , 5 5 5 

1 3 , 3 9 1 
1 2 5 . 5 4 9 

1 3 2 , 9 1 1 

5 0 , 0 5 1 5 

3 1 0 , 2 0 

2 2 5 , 9 9 

1 0 , 5 
1 2 , 5 3 2 

1 3 , 2 3 2 

1 3 1 , 5 8 5 

1 3 8 , 9 3 3 

S O . 0 5 1 4 

3 0 9 , 6 3 
2 2 5 . 5 7 

1 1 . 0 

1 2 , 5 1 8 

1 3 , 1 8 5 

1 3 7 . 6 9 3 

1 4 5 . 0 3 9 

5 0 , 0 5 1 3 

3 0 9 . 2 8 

2 2 5 . 3 2 

1 1 . 5 
1 3 , 5 1 3 

1 3 . 1 5 2 

1 4 3 . 8 6 5 

1 5 1 , 2 5 0 

5 0 - 0 5 1 3 

3 0 9 , 1 3 
2 2 5 . 2 1 

1 3 . 0 

1 2 , 5 1 5 

1 3 , 1 3 2 

1 5 0 , 1 7 5 

1 5 7 , 5 6 5 

5 0 , 0 5 1 3 

3 0 9 , 2 0 

2 2 5 . 2 6 

1 2 , 5 

1 2 , 5 2 6 

1 3 . 1 2 5 

1 5 6 , 5 7 5 

1 6 4 , 0 6 4 

5 0 , 0 5 1 4 

3 0 9 , 4 9 

2 2 5 . 4 7 

1 3 . 0 

1 3 , 5 4 6 

1 3 . 1 3 1 

1 6 3 . 0 9 9 

1 7 0 . 7 0 6 

5 0 - 0 5 1 4 

3 0 9 . 9 8 

2 2 5 . 8 3 
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MAUI ELECTRIC CO., LTD, 

KAHULUI POMER PLANT 

HEAT RATE TEST DATA 

MAUI ELECTRIC CCWPANY, INC. 

KPP UNIT NO. 4 

DATE: 04-11-01 

Gross Load (K3-41 > 

Actual Test Load 

KWH 

KWH 

7, 000 

8,500 

9,00 0 

9,000 

10,000 

10,000 

12,000 

11,000 

13.500 

12.000 

Kahului Power Plant 

Subject: Heat Rate Testing 

DATE: 04-11-01 

KPP UNIT NO. 4 

BOILER-TURBINE 

Ambient Air Temp 

Gas Entering A,H-

C^a Leaving A.H. 

Air Entering A.H, 

Air Leaving A.H, 

Circ. Water Inlet 

Circ. Water Outlet 

Condenser Vacuum 

Barometric Preaaure 

Excess 02 

Feedwater Flow [XlOOOl 

Steam Flow (XIOOO) 

Throttle Stm, Press. 

Feedwater to Blr. 

GENERATOR 

(Generator Integrator. Start 

Generator Integrator, Stop 

Generator Integrator. Diff, 

Generator Volts 

Generator Ampa 

Generator VARS 

•F. 

•F-

Hg. 

Hg. 

% 
Lb/Hr 

Lb/Hr 

PSIG 

•F. 

97 
625 
450 
145 
315 

73.0 

64.0 

36-50 

30.22 

2.50 

93.0 

86.0 

340 

98 
630 
450 
145 
315 

73.0 

84-0 

28-50 

30.25 

2.30 

96.0 

91,0 

345 

99 
650 
4 63 

140 
312.0 

73.0 

66-00 

28-20 

30.27 

1,5 
109.0 

106.0 

357 

99 
675 
475 
14 0 
316 

73 ,0 
87,0 

2 8.00 
30.25 
1.40 

119.0 
116,0 

364 

99 
703 
4 90 
138 
323 

73,0 
89,0 
27,8 

30.20 
1,2 

132.0 
130.0 

372 

8747-9 
8756,5 

8-6 
11,600 

460 
5.1 

6761,6 
6770,5 

8,9 
11.600 

500 
6,0 

8777,1 
8787,2 

10,1 
11,600 

565 
7.0 

8792,0 
8802.9 

10.9 
11.600 

620 
7.0 

8808-2 
8820.3 

12, 1 
11,700 

660 
7.0 

F.O, Temp. * P. 
F.O. Temp. (Corr.) 
F.O, Usage (Lbs.) 
Teat Time (Hours) 
Specific Gravity a F.O.Temp 
F.O. Uaed (Gala.) 
PT RATIO 
KW (Gen.) 
KW (Aux.) 
BTU/gal (Approx , ) 
BTU/gal ( T e s t Lab) 

HEAT RATE (APPROX.) 
HEAT RATE (APPROX.)N 
HEAT RATE (ACTUAL)-G 
HEAT RATE (ACTUAL)-N 

FUEL CORRECTION: 

6,5 
245 

0,9357 

6746,0 

1 

831.5 

1 
6,600 

560 
151,000 

151,452 

14,424 

15,428 

14,467 

15,475 

T E S T 

9-0 

247 
0-935 

6877-0 

1 

837,4 

1 
8.900 

550 
151,000 

151,452 

14,208 

15.144 

14,251 

15.189 

L O A D S 

10,0 

247 
0,935 

7754,0 

1 

944.3 

1 
10,100 

580 
151,000 

151,452 

14,117 

14,977 

14,159 

15,033 

- M W 

11.0 

245 
0.93 57 

8425,0 

1 

1,025,9 

1 
10.900 

590 
151.000 

151.452 

14.213 

15.026 

14.255 

15,071 

12,0 

245 
0.9357 

9310.0 

1 

1. 133-7 

1 
12.100 

640 
151.000 

151.452 

14.148 

14,938 

14.190 

14,963 

AUX, TRANSFORMER 
Aux. KWH M t r . S t a r t (XIOO) KWH 
A u x . KWH M t r . E n d (XIOO) KMH 
Aux, Load I n d i c a t o r MW 
Aux, V o l t a V. 
Aux, Amps A. 

3395,0 

3400,6 

0,59 

33,5 

3403-8 

3409-3 

0.60 

34,0 

3413,3 

3419,1 

0,67 

34,5 

3421-8 

3427,7 

0,63 

35,0 

3430,4 

3436,6 

0,63 

36,0 

FUEL OIL 
F.O, Totalizer-Start Lba/Hr. 
Start Test Time 
F.O, Totalizer-End Lbs/Hr. 
End Test Time 
Difference Lbs/Hr. 

EOUIPMENT STATUS 
Boiler Blowdown-Open % 
Supplying Stn Aux Stm Yes/No 
Circulating Pumps Number 

FUEL OIL ANALYSIS 
F.O. Tenp. ffl Heater *F 
F.O. Temp, ffl Burner Deck *F 
Sulfur. Wt, % 
API Gravity ffl 60 -F, API 
Higher Heating Value BTU/Gal 

0.0 
0625 

6746.0 
0725 

6746.0 

0,0 
0801 

6877.0 
0901 

6877,0 

0,0 
0943 

7754.0 
1043 

7754-0 

0,0 
1110 

8425.0 
1210 

8425-0 

0,0 
1237 

9310.0 
1337 

9310.0 

0 

3 

0 

vea 
3 

0 

3 

0 

3 

0 
ves 
3 

245 

1.72 
9.6 

151,452 

347 247 245 245 
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CALCULATIONS FOR HEAT RATE CURVE 
by: Rodney Jung 

KPp UNIT NO, 4 Fuel Oil Tested; 04-12-01 
DATE: 04-11-01 Tested by: K.Yokoyama 

DATA; 
GENERATED (MW) 
HEAT RATE(aTU/MM)G 
HEAT RATE(BTU/MM)N 
NUMBER OF TESTS 
PRICE OF FUEL/BBL 
H-H.V, [BTU/GAL) 

A. B, C CONSTANTS: 
GROSS 

PREDICTED VALUES; 
GENERATED (MM) 
HEAT RATE(BTU/MM)G 
HEAT RATE(BTU/MM)N 
GROSS (MBTU) 
NET (MBTU) 
COST/KWH 
G/KWH 
G/pS-H 

8 , 6 

14 ,467 
15 ,475 

5 
5 2 5 , 4 1 7 1 

151 ,452 

1 8 , 5 9 9 , 2 9 
(802 .781) 
36 ,4070 

4 . 0 

1 5 . 9 7 1 
1 7 . 8 5 4 
6 3 . 8 8 3 
7 1 . 4 1 8 

50-0638 
394 .60 
2 8 7 . 4 7 

8 , 9 

1 4 , 2 5 1 
1 5 , 1 8 9 

act. 
act. 

5 . 0 

1 5 , 4 9 6 
1 7 , 1 2 5 
7 7 , 4 7 8 
8 5 . 6 2 3 

5 0 , 0 6 1 9 
3 8 2 , 8 6 
2 7 8 , 9 2 

1 0 , 1 
1 4 . 1 5 9 
15 ,022 

NET A-
B -

C -

5 , 5 

1 5 , 3 8 5 
1 6 , 8 0 0 
6 4 . 0 6 9 
9 3 . 3 9 9 

5 0 , 0 6 1 1 
3 7 7 , 6 6 
275 .14 

1 0 , 9 
1 4 . 2 5 5 
1 5 , 0 7 1 

2 1 , 8 3 9 . 5 9 
( 1 . 2 0 9 . 5 4 8 ) 

53 .3134 

6 , 0 

1 5 , 0 9 3 
16 .502 
9 0 . 5 6 0 
9 9 . 0 1 0 

SO.0603 
373 ,92 
371 .68 

1 2 . 1 
14 ,190 
1 4 , 9 8 3 

6 , 5 

1 4 , 9 1 9 
1 6 . 2 3 0 
96 .976 

1 0 5 . 4 9 5 
$0 .0596 

366 ,62 
3 6 6 . 5 5 

7 , 0 

14 ,764 
1 5 , 9 6 5 

103 .346 
111 .696 

, 5 0 , 0 5 9 0 
364 ,78 
2 6 5 . 7 5 

7 , 5 

1 4 , 6 2 6 
1 5 , 7 6 7 

109 .697 
1 1 6 . 3 5 1 
50 .0584 

361 .38 
2 6 3 . 2 7 

B.D 

1 4 , 5 0 7 
1 5 , 5 7 5 

116 ,057 
124,602 
50 ,0580 

356 ,43 
2 6 1 , 1 3 

8 . 5 

14 ,406 
15 ,410 

122.452 
130-968 
$0 ,0576 

355,94 
2 5 9 , 3 1 

9 , 0 

1 4 , 3 2 3 
1 5 , 2 7 2 

1 2 8 , 9 0 9 
1 3 7 , 4 4 8 
$0 .0572 

353 -89 
2 5 7 , 8 2 

PREDICTED VALUES (CONT,) 
GENERATED (MW) 
HEAT RATE(BTU/MW)G 
HEAT RATE(BTU/MW)N 
GROSS (MBTU) 
NET (MBTU) 
COST/KWH 
G/KWH 

G/ps-H 

9 . 5 

1 4 , 2 5 9 
1 5 , 1 6 0 

135 .457 
144 .024 
5 0 . 0 5 7 0 

3 5 2 . 2 9 
2 5 6 . 6 5 

1 0 , 0 
14 ,212 
1 5 , 0 7 5 

142 .122 
1 5 0 . 7 5 5 
5 0 , 0 5 6 8 

3 5 1 . 1 5 
2 5 5 . 8 2 

1 0 , 5 
14 ,184 
1 5 , 0 1 7 

146 .932 
157 .680 
5 0 . 0 5 6 7 

3 5 0 , 4 5 
2 5 5 . 3 1 

1 1 , 0 
14 .174 
1 4 , 9 8 5 

155 ,913 
164 .840 
$0 .0566 

3 5 0 , 3 0 
2 5 5 . 1 3 

1 1 . 5 
14 ,182 
1 4 , 9 8 0 

1 6 3 . 0 9 5 
172 .276 
50 .0567 

3 5 0 . 4 0 
2 5 5 . 2 8 

1 3 . 0 
1 4 , 2 0 9 
15 ,002 

170 .502 
160 .026 
5 0 , 0 5 6 8 

3 5 1 , 0 6 
3 5 5 . 7 5 

1 2 , 5 
1 4 , 2 5 3 
1 5 , 0 5 0 

176 .164 
168 -131 
50 .0570 

3 5 2 , 1 6 
2 5 6 . 5 6 

1 3 . 0 
14 ,316 
15 ,125 

186 .107 
196-631 
SO.0573 

353-71 
257-69 

-0 
Tn 
Ct 

to 
to 
ON 
0 

n 0 
n 

n > 
1—1 R
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MAUI ELECTRIC CO., LTD, 
KAHULUI POWER PLANT 
HEAT RATE TEST DATA 

MAUI ELECTRIC COMPANY. INC. 

KPP UNIT NO, 4 
DATE; 01--15-01 

G r o s s Load [K3-4) > 
A c t u a l T e s t Load 

BOILER-TURBINS 
Ambient Air Temp 
Gas Entering A,H, 
Gaa Leaving A.H. 
Air Entering A.H. 
Air Leaving A.H. 
Circ. Water Inlet 
Circ. Mater Outlet 
Condenser Vacuum 
Barometric Pressure 
Excess 03 
Feedwater Flow (XIOOO) 
Steam Flow (XIOOO) 
Throttle Stm, Preaa. 
Feedwater to Blr. 

KHH 
KMH 

Hg, 
Hg, 
\ 

Lb/Hr 
Lb/Hr 
PSIG 
-F, 

GENERATOR 
Generator integrator. Start 
Generator Integrator, Stop 
Generator Integrator, Diff, MWH 
Generator Volts v. 
Generator Ampa A, 
Generator VARS MVAR 

7,000 

9, 000 

9,000 

10,000 

10,000 

11,00 0 

12.000 

12.000 

13,500 

12,500 

100 
600 
440 
160 
360 

72.0 

84,0 

28.50 

30,15 

2,50 

94.4 

90.9 

670 
34 0 

102 
618 
450 
165 
360 

73.0 

85.1 

38.40 

30.16 

3.20 

100,8 

102,3 

665 
350 

105 
636 
460 
165 

368,0 

73,0 

86,70 

28,30 

30,20 

3,1 
112,2 

114,0 

665 
360 

104 
660 
470 
155 
368 

72.0 

68.3 

28,10 

30.30 

3,85 

122-8 

135-5 

655 
370 

104 
670 
475 
150 
365 

72,0 

89,0 

28 
30,20 

2,7 
128,4 

131.2 

652 
375 

3830,2 

3839,2 

9,0 
11.500 

450 
4.0 

3 84 3.9 

3853.6 

9,9 
11,200 

500 
6.5 

3659.1 

3670,1 

11,0 

11,400 

636 
7-5 

3875.9 

38 87. 9 

12.0 

11,600 

675 
8.0 

3891,0 

3903,5 

12,5 

11,700 

700 
7,8 

K a h u l u i Power P l a n t 

S u b j e c t : Heat R a t e T e s t i n g 
DATE: 0 1 - 1 5 - 0 1 
KPP UNIT NO. 4 

F.O, Temp. ' F . 
F.O, Temp. [ C o r r . ) 
F.O, Usage [Lbs . ) 
T e s t Time (Hours) 
S p e c i f i c G r a v i t y ffl F.O,Temp 
P , 0 . Uaed ( G a l a . ) 
PT RATIO 
KW (Gen.) 
KW (Aux.) 
BTU/gal [Approx.) 
BTU/gal [Test Lab) 

HEAT RATE (APPROX,) 
HEAT RATE (APPROX,)N 
HEAT RATE (ACTUAL)-G 
HEAT RATE (ACTUAL)-N 

FUEL CORRECTION: 

9,0 
235 

0,9392 
6714,3 

1 

617,6 
1 

9,000 
550 

151,000 
149,095 

13,716 
14,611 
13,545 
14,426 

T E S T 
10.0 

240 
0,93745 
7274.9 

1 

885,9 
1 

9,900 
570 

151,000 
149,095 

13,512 
14,337 
13,342 
14.157 

L O A D S 
11,0 

225 
0.9427 

8057.6 
1 

981,2 
1 

11,000 
590 

151,000 
149,095 

13,469 
14,233 
13,299 
14,053 

- M W 
12,0 
220 

0,94445 
6813,5 

1 

1,073,2 
1 

12.000 
610 

151.000 
149.095 

13,505 
14.226 
13,335 
14,049 

12,5 
220 

0,94445 
9201.1 

1 

1.120.4 
1 

12,500 
610 

151,000 
149,095 

13,535 
14,229 
13,364 
14,050 

AUX. TRANSFORMER 
Aux. KWH M t r , S t a r t (XIOO) KWH 
A u x . KWH M t r , E n d (XIOO) KWH 
Aux. Load Indicator MW 
Aux. V o l t s V, 
Aux. Amps A , 

1073.6 
1079.3 

0-59 

34-0 

1083,0 
1087.7 

0.60 

35.0 

1090,5 
1096,4 

0,67 

38,0 

1099-3 
1105-4 

0-63 

37,0 

1106,9 
1113,0 

0,63 

34,0 

FUEL OIL 
F-O. Totalizer-Start 
Start Teat 
F.O, Totalizer-End 
End Teat 
Difference 

EQUIPMENT STATUS 
Boiler Blowdown-Open 
Supplying Stn Aux Stm 
Circulating Pumps 

FUEL OIL ANALYSIS 
F,0, Temp. 9 Heater 
F.O, Temp. 9 Burner Deck 
Sulfur, wt. » 
API Gravity 9 60 'F, 
Higher Heating Value 

Lbs/Hr, 
Time 
Lbs/Hr, 
Time 
Lbs/Hr. 

% 
Yes/No 
Number 

API 
BTU/Gal 

0-0 
0600 

6714.3 
0700 

6714,3 

0,0 
0730 

7274,9 
0830 

7274 ,9 

0,0 
0900 

8057,6 
1000 

8057,6 

0,0 
1O30 

6613.5 
1130 

6613,5 

O.D 
1145 

9201.1 
1245 

9201.1 

No 
No 
3 

No 
Ho 
3 

No 
No 
3 

No 
No 
3 

No 
No 
3 

235 

1 ,84 
13,6 

149,095 

240 2251 230 

1 
220 

TE.ITED BY; n nraf 



CALCULATIONS FOR HEAT RATE CURVE 
by: Rodney Jung 

KPP UNIT NO, 4 
DATE: 01-15-01 

Fuel Oil Tested: 01-17-01 
Tested by: K.Yokoyama 

DATA; 

GENERATED (MW) 

HEAT RATE(BTU/MW)G 

HEAT RATE(BTU/MW)N 

NUMBER OF T E S T S 

P R I C E OF F U E L / B B L 

H , H . V , (BTU/GAL) 

fl, B , C CONSTflNTS; 

GROSS 

PREDICTED VALUES: 

GENERATED (MW) 

HEflT RATE(BTU/MW)G 
HEAT RATE{BTU/MW)N 

GROSS (MBTU) 

NET (MBTU) 

COST/KWH 

G/KWH 

G / P S - H 

A -

B -

C -

9 . 0 

1 3 , 5 4 5 

1 4 , 4 2 6 

5 

5 3 1 . 6 7 8 1 

1 4 9 , 0 9 5 

1 9 . 8 8 6 - 5 5 

( 1 . 1 6 2 . 4 5 2 ) 

5 2 . 9 3 9 0 

4 , 0 
1 6 , 0 0 4 

1 7 , 3 9 3 

6 4 . 0 1 5 

6 9 . 5 7 2 

5 0 , 0 8 1 0 

3 9 5 . 4 1 

2 8 8 , 0 7 

9 , 9 

1 3 , 3 4 2 

1 4 , 1 5 7 

act. 
acc-

5 , 0 

1 5 , 2 96 

1 6 , 5 6 3 

7 6 , 4 6 9 

6 2 , 8 1 5 

5 0 , 0 7 7 4 
3 7 7 , 9 7 

2 7 5 . 3 6 

1 1 . 0 

1 3 . 2 9 9 

1 4 . 0 5 3 

NET A -

B -

C -

5 , 5 
1 4 , 9 8 4 

1 6 , 1 9 2 

8 2 . 4 1 5 
6 9 - 0 5 4 

5 0 , 0 7 5 8 

3 7 0 - 2 3 

2 6 9 , 7 2 

1 2 , 0 

1 3 , 3 3 5 

1 4 , 0 4 9 

2 1 , 8 8 4 , 2 6 

( 1 , 3 5 6 - 8 6 9 ) 

5 8 . 5 1 9 6 

6 , 0 

1 4 , 6 9 8 

1 5 . 8 5 0 

6 6 . 1 8 6 

9 5 . 0 9 9 

5 0 , 0 7 4 4 

3 6 3 . 1 4 

2 6 4 . 5 6 

1 2 , 5 

1 3 . 3 6 4 

1 4 . 0 5 0 

6 , 5 
1 4 , 4 3 7 

1 5 , 5 3 7 

9 3 . 6 4 2 

1 0 0 . 9 9 1 

5 0 , 0 7 3 0 

3 5 6 , 7 1 

2 5 9 , 8 7 

7 , 0 

1 4 , 2 0 3 
1 5 , 2 5 4 

9 9 . 4 2 4 

1 0 6 . 7 7 6 

5 0 . 0 7 1 9 

3 5 0 . 9 3 

2 5 5 . 6 6 

7 . 5 

1 3 , 9 9 6 

1 4 , 9 9 9 

1 0 4 . 9 7 0 

1 1 3 . 4 9 6 

5 0 - 0 7 0 8 

3 4 5 . 6 1 

2 5 1 . 9 3 

8 - 0 

1 3 , 8 1 5 

1 4 , 7 7 5 

1 1 0 . 5 2 0 
1 1 8 . 1 9 7 

5 0 . 0 6 9 9 

3 4 1 . 3 3 

2 4 8 , 6 7 

8 . 5 

1 3 , 6 6 1 

1 4 , 5 7 9 

1 1 6 . 1 1 5 

1 2 3 . 9 2 1 

5 0 , 0 6 9 1 

3 3 7 . 5 2 

2 4 5 . 8 9 

9 , 0 

1 3 , 5 3 3 

1 4 , 4 1 3 

1 2 1 . 7 9 3 

1 2 9 . 7 1 3 

S O . 0 6 8 5 

3 3 4 , 3 5 

2 4 3 . 5 9 

PREDICTED VALUES ( C O N T . ) 

GENERATED (MW) 

HEAT RATE(BTU/MW)G 

HEAT RATE(BTU/MW)N 

GROSS (MBTU) 

NET (MBTU) 

COST/KWH 

G/KWH 

G / P S - H 

9 - 5 

1 3 , 4 3 1 

1 4 , 2 7 5 

1 2 7 . 5 9 4 

1 3 5 . 6 1 7 

5 0 . 0 6 7 9 

3 3 1 , 8 5 
2 4 1 , 7 6 

1 0 , 0 

1 3 , 3 5 6 

1 4 . 1 6 8 

1 3 3 , 5 5 9 

1 4 1 , 6 7 6 

5 0 , 0 6 7 6 

3 2 9 , 9 9 
2 4 0 . 4 1 

1 0 - 5 
1 3 , 3 0 7 

1 4 , 0 8 9 

1 3 9 , 7 2 7 

1 4 7 , 9 3 4 

5 0 , 0 6 7 3 

3 2 8 . 7 9 

2 3 9 , 5 3 

1 1 , 0 

1 3 , 3 8 5 

1 4 . 0 4 0 
1 4 6 - 1 3 7 

1 5 4 . 4 3 6 

S O , 0 6 7 2 

3 2 8 , 2 4 

2 3 9 , 1 3 

1 1 . 5 

1 3 , 3 9 0 

1 4 . 0 2 0 

1 5 2 - 6 3 0 

1 6 1 , 2 2 4 
5 0 , 0 6 72 

3 2 8 , 3 5 
2 3 9 , 2 1 

1 3 , 0 

1 3 , 3 3 0 

1 4 , 0 2 9 

1 5 9 . 6 4 4 

1 6 8 , 3 4 4 

5 0 , 0 6 7 4 

3 2 9 . 1 1 
2 3 9 . 7 7 

1 2 . 5 

1 3 , 3 7 6 

1 4 , 0 6 7 

1 6 7 . 2 2 0 

1 7 5 , 8 3 9 

5 0 , 0 6 7 7 

3 3 0 . 5 3 

2 4 0 . 8 0 

1 3 . 0 

1 3 . 4 6 1 

1 4 , 1 3 5 

1 7 4 - 9 9 6 

1 6 3 . 7 5 2 

5 0 . 0 6 8 1 

3 3 2 . 6 0 

2 4 2 . 3 0 
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MAUP ELECTRIC CO,, LTD, 
MAALAEA POWER PLANT 
HEAT RATE TEST DATA 

CALCULATIONS FOR VOLUMES IN HORIZONTAL CVLINDRCAL TANKS 
By Rodney Jung 
03-3006 

MAUI ELECTRIC COMPANY. INC, 

MPP UNIT NO. A 
DATE: 03-3006 

Gross Load - [M4-g) - > 

Aciual T M I Load 
DescrTp«ion\TifTie 

Ambient air lemp 
Manifold Air-lell 
Manifold Air-Righl 
tnlerrooler Water-In 
Inlenaxilsr WHIsr-Out 
Jachel Watef-In 
Jacket Wataf-Oul 
Eihausi Gas-Lvg TC-L 
Eihausl Gas-Lvg TC-R 
Manifold Pre»8ure-Lfl 
Manifold Pressuro-Rt 

GeneiBlor [X MOO) 
Std KWH meler-slail 
Std KWH meter-slop 
Generator Digital Counter 
Generator volls 
Generator ampa 
Generator vars 

R/1.-F-
R/L-F. 

TEST«1 
MPP UNIT NO. 

DATA; 
Dia, of tank 

3.1 I 4,0 I 4.5 I 56 J Vol. at lank 
Ht. fmrn flooc 

579.581 
Tank level start [ti1) 
Tank level «op [h3) 

aoe 
0734 

67 
- ^ ^ i - ^ - -

•_-:.-'-if -"~; 

• i - - - . ~ * — 

. . - • . : : : : ' i . - : 

.T-r.i-;.r.-i^. 

•w=eai*s 

.••w;s (OT, 

— •.••^j^cc 

403 
0653 

Si 
i > , i f : ^ = 

= " - ^ - . • . 

•6::;:=:;^ 
• s s ^ r ^ - ' K 

• . . T ' J T S ; ^ ' 

i -SlMD"-: ' 

j ' tJ iC-^r .^ 

^s^aSifKV 
r^^ci^^c^c 

r+^V:E^ 

4 49 
1010 

71 
..z::^,^.-.-
= - i ^ " - ^ -

-^:?M::.-.; 

,..,_,_... . i : ^ : ^ - . - " 

- " - l i - ^ S . - . 

^-.s^a.a 

« , - . - « [ . " T ' 

.-ti..-!'---! 

4.990 
1140 

7E 
-ztr- ;-..- 71-

:-.-.—- . - i - ^ ^ t r r 

^ 3 ^ -_-:k' 

•S^tSi-Mc 

.•;j"5r^^,.i:. 

3 .--:';vi-*l 

5.59 
1259 

87 
• L i e f = ; i = i 

-.-. S i . - - ™ . ; 

- £ • - 3 1 3 ^ = -

• - : - -M^. : i^ - -
viaa.'^ r ^S- -

ii.aaearaa 
-,ii;;ar™a:; 
Jja^fSffift 

•JBSElffiSBi,, 

CALCULATIONS: 
% of tank u=tvO 

ul= 
u2"' 

-59.06 1 9»l, 

0.S2O8333 
0.6015635 

f(u)>[piflH((l'2)Hi)-©SORT(u-(1-u).(1«)-eASIN(1-3-uH 
( |u1^ 04135264 
f(u2h 0 4936568 

% tank fill - [4/p.)*l[j)'l00 
%tankf(ul)»= 52,651815 
%tankf(u2)= 62,641656 

KWH 
KWH 
KWH 
V, 
A, 

MVARE 

6517 4 
6517.8 

0 3S7 
iJjsw,-.',.; 
us:'i-'-'tif, 
!*,,.,» >•: . ; . . -

6S17.G 
6 5 1 8 ' 

0 478 
:,;i-,s:.'r.v». 
" S ^ « ; - T i . . - * 

•v.^. ,vv..*i .'..•"• 

6S1SG 
6519 1 

0.535 
^ ; ^ j : ; : - , . . 

••jJ*i»™j'-.P' 

6519.4 
8520.0 

0.594 

•iKap'i, ' ; 
^;„,,,™j.,. 

6520.2 
8520.3 
0,66S 

;*v=J(aBlS' 
-sv^mr;i:K' 

Volume in tank 

Volofl(u2)= 
274 42109 
215.36154 

-59.06 gal 

Maalaea Power Plant 

SuOjed Heat Rate Testing 
03-30^16 
Unit No.: 4 

F.O.Temp. 'F, 
F.O, lemp. (Coff,) 
f ,0.-«l8rt gal, 
F.O.-end gal, 
F.O, Dfaln Tnk-slarl 
F.O, Drain Tnk-eod, gal, 
PT RATIO 
KW(Gen,) 
KW (Am.) 
BTU/gal [Approi,) 
BTU/gaJ (Test Lab) 

HEAT RATE (APPROX.KS 
HEAT RATE (APPROX,)N 
HEAT RATE [ACTUAL)-G 
HEAT RATE [ACTUAL^N 

3.1 

3 1 
S3 

0.9890 
32SB80 
329341 

G 
139 28 

84 
3,0B3 
B3.33 

138,095 
138,738 

10,266 
10,566 
10,314 
10,636 

4 0 4 5 5 
T E S T L O A D S - M W 

4 0 
83 

0 9885 
329241 
329633 

0 
92,78 

B4 
4,015 
93 33 

136,095 
138,738 

10,173 
10,415 
10,320 
10,463 

4.5 
85 

0.9875 
329633 
330041 

0 
73.B6 

B.4 
4,494 
93.33 

138,095 
138,738 

10.139 
10,354 
10,187 
10,403 

5.0 
65 

0.9875 
330106 
330463 

0 
(5.351 

84 
4.990 
93 33 

138,095 
138,738 

9,876 
10,064 
9,923 

10,111 

sa 

58 

se 
0,9860 

330727 
331071 

0 
(59.06) 

84 
5,594 
93.33 

138,095 
138,738 

9,810 
8,976 
9,856 

10,023 

Auxilllaries (X 1400) 
Aux, docked-slart 
Aui , docked-stop 
Aui , load indicalor 
A U I . volts 
A U I . amps 

Fuel Oil 
F.O. lank level-slan 
F.O, tank lovel-ond 
F.O. meter ntg-stail 
F.O, meter rdg-end 
F.O. temp. 
F.O. drain tank-start 
F.O. drain tank-end 

Fuel 0» Analysis 
API gravity 6 60 T . 
Sulfur, Wt. % 
Higtter healing value 

KWH 
KWH 
KW 
V, 
A, 

3185,2 
3165 4 

• - - • : : : - - : ! : 

52 

3165.5 
3185 7 

-• . - s ; - f i ' -
c f.-^r^i-.t 

45 

3165.7 
3165.9 

i - . i i * , ' ; : : 

• • : r r . = : , -

50 

3166 0 
3166 2 

. .,"v ' ' - » 

5C 

3166 2 
3166.4 

; • -« -5 •.̂ •",1 

. . : : " ' i " ! . - . " -

53 

BTU/gal 

32.0C 
30 635 

32B8SC 
339241 

B2 
; . " iEJ -S j 

::--:^,.:f -T 

34.25 
30 375 

329341 
329633 

63 

. ^̂ .. 
.-, -(..-• 

24.75 
29 625 

329633 
330CM1 

65 
. . i . ^ - . - : : : 

32,25 
21.675 
330106 
330463 

65 
.,-:r -..- r 

- - . - • : i . 

30 00 
26.135 

330727 
331071 

SS 
: . . : . . ^ . . t i r : 

-.T.-.-r.--.--

TEST BY: S.Mouel 
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CALCULATIONS FOR HEAT RATE CURVE 
try: Rodney Jung 

M-4 
03-3OOG 

OAT/^; 
GENERATED (MW) 
HEAT RATE( BTU/MW)G 
HEAT RATE(BTU/MW)N 
NUMBER OF TESTS 
PRICE OF FUEUBBL 
H.H.V. [BTU/BBL) 

A, B,C CONSTANTS: 
GROSSA= 11,585.74 

B- (388.076) 
C= 13.5224 

PREDICTED VALUES: 
GENERATED (MW)G 
HEAT RATE( BTU/M W)G 
GENERATED (MW)N 
HEAT RATE[BTU/MW)N 
GROSS (MBTU) 
NET (MBTU) 
COST/KWH 
G/KWH 
G/PS-H 

Fuel Tested: 

4 
U2.9671 

138,738 

30 
10,543 

2.9 
10.864 
31.630 
31577 

S0.15D1 
280 50 
1B9.7B 

Tested by: 

4 015 
10,220 
10,463 

act. 
acL 

NETA-
B-
C" 

J.1 
1D.S13 

30 
10.125 
32.589 
32.546 

50.1497 
259.74 
189 33 

04-04-06 
rfl 

4.494 
10,187 
10,403 

12,258.29 
[536.709) 
23.9353 

32 
10,482 

3.1 
10,766 
33.544 
33.509 

50.1493 
258.99 
188.68 

4.990 
9,923 

10,111 

34 
10,433 

3.3 
10,710 
35.437 
35.415 

50,1484 
257.52 
187,61 

5594 
9,B5G 

10,033 

36 
10,364 

3 5 
10,636 
37,310 
37,298 

W.1476 
256,07 
1B6.55 

38 
10,306 

3.7 
10,584 
39,164 
39.159 

50.1487 
354.84 
185.51 

4,0 
10,350 

39 
10,4>4 
40.999 
40.999 

S0.14S9 
253.25 
184.50 

4.2 
10,194 

4,1 
10,428 
42.616 
42,818 

50,1452 
251,88 
183,50 

44 
10,140 

4.3 
10,360 
44,616 
44 616 

50.1444 
250 53 
1B2.S2 

4.8 
10,087 

4.5 
10,296 
46 399 
46 401 

S0.1436 
249.22 
161.56 

4.B 
10,035 

4.7 
10,234 
48,166 
46.166 

10,1429 
247.93 
160.62 

PREDICTED VALUES (CONT,): 
GENERATED (MW)G 
HEAT RATE(BTU/MW)G 
GENERATED (MW)N 
HEAT RATE(8TU(MW)N 
GROSS (MBTU) 
NET (MBTU) 
COST/KWH 
G/KWH 
GIPS-U 

5.0 
9,383 

4.9 
10,173 
49 917 
49.916 

S0.1421 
248.67 
179.70 

5.2 
9,933 

5,1 
10,115 
51.654 
51.652 

S0,1414 
345 43 
178 80 

5.4 
9,684 

5.3 
10,05S 
53.376 
53.375 

50.1407 
244 23 
177,93 

5,6 
9,837 

55 
10,003 
55 085 
55 085 

SO 1401 
343.04 
177,06 

58 
9,790 

5.7 
9,951 

56,781 
56.785 

SO 1394 
34i.es 
176 22 

GO 
9,744 

59 
9,900 

58 485 
58 475 

SO. 1387 
340 75 
175.39 

6.1 
9,733 

60 
9,875 

59 303 
59.318 

S0.13S4 
240.20 
174.99 

6.3 
9,699 

6.1 
9,851 

80.137 
80.156 

50.1381 
239 65 
174.59 

WORKSHEi (GROSS) WORKSHEI [NET) 

MEGAWATTS • X HEAT RATE • V 
X X-3 X-3 X-4 Y YX VX*2 

0 0 0 0 0 0 0 
4.0153 16.131831 64.733376 259.91344 10230.1163 41035.811 164786.93 
4.494 20.196036 90.760986 407.87987 10186.5761 45778.473 20572646 

4.9896 24.8961082 124.22182 819.8162 9921,90718 49506.348 247016.67 
5.5944 31.2973114 175.08968 9795217 S6S5.73069 55136.9 308457.87 

0 0 0 0 0 0 0 

MEGAWATTS • X HEAT RATE - Y 
X X*2 X-3 X-4 Y YX YX-2 

O O O O O O O 
4.0153 16.121831 64,732376 259.91344 10463.337 43013.369 16S6B8.14 
4 494 20.196036 90,760986 407.87987 10402.622 46749.384 210091.73 

4.9S96 24.S96108 134.33162 819 8163 10111.04 50450.045 251725.55 
5 5944 31,297311 175 08968 979.5217 10032.947 56072.375 313891,29 

O O O O O O O 

X 
to 

oq 
n 

19.0332 

a= 
b-
tt= 
e« 
f= 

92.5112866 

5 49486 
-13623.323 
-1417.3274 
52.8821503 
510.186683 

454 80466 2267,1312 

C-
B-

*= 

40184.3302 191457.53 935970.19 

13.5224374 
-368.07594 
11585.7409 

19 0933 33.511387 

a : 549486 
t l * -18170.87 
d - -1683.392 
e= 52.86215 
f- 510,16668 

454.S0466 2287,1312 40999.946 195284,13 944196.7 

C" 23.935294 
9 - -536,7092 
A> 1235S.289 

^ Q 

o > 
t^. TZ Tp 

tn ^ 
H UJ 

Z 
o 

UJ 
o 
o 
UJ 
ON 
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o 
o 
0 \ 
o 
UJ 
oo 
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MAUI ELECTRIC CO., LTD, 
MAAL/^EA POWER PLANT 
HEAT RATt TEST DATA 

CALCULATONS FOR VOLUMES IN HORIZONT/VL CYLINDRCAL TANKS 
By: Rodney Jung 
04-08^)5 

MAUI ELECTRIC COMPANY, INC. 

MPP UNIT NO. 4 
DATE: 04-06-05 

Gross Load-(M4-9)-> 

Actual Test Load 
OescriptionlTfria 
Ambient air temp 
MawfbM /Ur-Lsn 
MantfoW /Vir-Rigtil 
Inlercooier Water-In 
Inlenaxiler Waler-Oul 
Jacket Water-In 
Jackel Water-Out 
Exhaust Gas-Lvg T/C-L 
EMhausl Gas-Lvg TJC-R 
UamfoM Pressura-Ln 
Manifokl PtBSaure-Rt 

Generator [X 840O) 
Sta KWH n^ter-start 
Std KWH melet-siop 
Generator Digital Counter 
Generator volts 
Generator amps 
Generator v a t 

AuKlUahes (X 1400) 
A U I . dockod-warl 
A U I . i^locked-tiop 
A U I . bad indicator 
Aux. volts 
A U I . amps 

FuelOa 
F.O, tank level-slail 
F,0, tank leveL«nd 
F.O, meter rdg-start 
F.O, meter njg-end 
F.O, temp, 
F.O, drain tank-slarl 
F.O. drain tank-end 

MWH 

MWH 

• F , 

Rfl-'F. 
R H - F . 

3.1 I 4.0 I 5.0 579.561 
Tank level start (hi) 
Tank level slop (Ii2) 

3,16 

0 9 1 1 

73 

— --=̂ -.̂  . - . . . '^^ iSS! 

•;;•; • ' . 'S i . 
- ;ts^^j,"-'-'i:--

^r-.-^.^:.--

-:̂ .̂.-̂ -,-.*- i .s:2= 
i,- „ 

= • : » « • « 

4.01 

1030 

7J 

. _ - . ! • . " . " -

; a = ; ! : : = : 
: , ' - i . - . .J ' „ 

, - ;>T . ' . ^ i ! ; 

-is^L-itu- ••• 

- • . = i ^ I 
W^XS^^SS 

-ar l fS i 'S* ' 

HJ iS- l^ i i l i 

Jt-VHl!.;.-*; 

4 .49 

1145 

77 

" • . — - - - - , 

' ^ • , ^ ' - - = » 

a s - J f . . .:...•. 

--•-^fsfrn--

—~ -~ 
r J i B i J ' . i . 

' ^ •v i - . ia . 
! - : j«r-- is: t 

« s r : ! K ; a ' 

4 .910 

1335 

77 

r i-i^:_JK 

f s ^ a ^ 
.•.;is=rf-f.»-

a a = 3 ! f t s ; 

-. • ^ v ^ - ^ l ^ 

!=•?¥•---:'* 

5 4 8 

1500 

7e 
i . i . : -

P S : i a a ; , ^ 

« i ^ " ^ - — i . 

\ :3 r^ i> i t rT^ 

j ap - ' . ' iSJ f : 

B S S ^ ^ S ^ 

— . . - . l i i o , -

JiaBiJBtfH:, 

=S-^=S™i?!?P, 

TESTKI 
MPP UNIT NO, 

DATA: 
Dia, ot lank 

] Vol, ol tank 
Ht. frwTi floor 7 

VoidJf(= 
CALCULATIONS: 

% of tank uifWD 
u f 0.6510417 
u2- 0 6739583 

'[u)-(pi«H([1 '2)-u)-®S0RT(u-[1 -u).[1/4 )•© ASIN(1 -2-LI)| 
f(u1)- 0541411 
f(u2^ 0.738044 

%tBnkr4ll>(4/p<)*t(u)-100 
%tankf(j1)> 88.334593 
% lank t ( j3)- 92.697437 

-137 72 I B«l 

KWH 
KWH 
KWH 

MVARJ 

5093.2 
5093.6 

0,378 
m . - l ^ L S s i . 

:«siit,'wr.' 
-.^-^-^^JJ.^ 

5093.8 
5094.2 

0.477 
.1 '~ . ! i - l~ i 

j.-:*, 'j :2 ja 

. S i i i ' . i E K 

5094.3 
5094.9 

0 5 3 5 
•A^^B*":;:. 

-S-.K^.',v 

5095.2 
5095.C 

0.5SS 

imcr:?^r,-jS 

'. •-A.i": ?!a" 

50962 
509GS 

0 6 5 
• l i - . - i i - ^ H i , 

s x j c a a o ^ 
>iii,-iiia^.R; 

VoKime in tank 
Voloft(u1)> 
Vol of f(u2)-

180.04019 
42,324267 

-137,72 gaf 

Maalaea Power Planl 

Subject: Heel Rats Testing 
04-08-05 
Uml No.: 4 

F.O. Temp. 'F, 
F.O, Temp, [Corr.) 
F,0.-«lan gal, 
F,0.-end gal, 
F,0, Drain Tnk-starl 
F,0. Drain Tnk-end, gal. 
PT RATIO 
KW (Gen.) 
KW {Aux.) 
BTU/gal (Aoproi.) 
BTU/gal (Test Lab) 

HEAT RATE (APPROX,)G 
HEAT RATE (APPROX,)N 
HEAI RATE (ACTUALH3 
HEAT RATE (ACTU/U.)^ 

3,1 

3 2 

8S 

0 9 8 5 5 

4 4 6 5 3 5 

446535 

d 

(326.741 

8 4 

3,175 

93 33 

138,095 

136,929 

9,718 

10,013 

9,777 

10,073 

4 ,0 5,0 5.6 

T E S T L O A D S - M W 

4.0 

95 

0.9825 

446767 

446927 

C 

(107,54: 

S.4 

4 ,007 

9 3 3 3 

138,095 

138,929 

9,059 

9,376 

9,114 

9,331 

4.5 

96 

0 .9820 

4 4 6 9 9 5 

4 4 7 3 3 2 

0 

7,22 

8 4 

4,494 

g3 .33 

138,095 

138,929 

9,951 

10,163 

10,011 

10.234 

4 .9 

9 6 

0 .9820 

447717 

448137 

0 

6 7 . 1 2 

8.4 

4 .914 

9 3 3 3 

138,095 

138,329 

9,738 

9 ,327 

9,797 

9,987 

6.1 

5.5 

9 7 

0 .9815 

4 4 8 1 3 7 

4 4 8 5 7 6 

0 

(137,72) 

6 4 

5,460 

93 .33 

138,095 

138,939 

14,317 

14,586 

14,403 

14.654 

K W H 

K W H 

K W 

V. 

A. 

1774 4 

1774.8 

i^SSfSSF-

•;*,i-„=:;3:. 

4 0 

1774.7 

1774.9 

, , • ! , . : • . - ! -

- J i . i ^ - , , , 

SC 

1774.9 

1775.1 

- » - * « . : K ; 

5 0 

1775.3 

1775.5 

•r\J-^::.:',.'V: 

-.-.'.•SlX'Sf,.; 

1775 6 

1775 6 
_*:&'; iS?S,; 

^:A':£«lr-x-,_ 

55 55 

gai. 
gal. 

38 
23 

446535 
446535 

8S 
, : s : _ - : i ;K^ 

. •Ke-J- .7=, 

30.5 
33.375 

446767 
446927 

95 
. - . ^ ^ : i T r 

- F t J j r a s ! 

23.5 
23 

446995 
447332 

96 
^^- .^ .^ -^ l i 

a towr^T 

29,75 
34.125 

447717 
448137 

96 
•I. 'SrMiffi 

t j e S t s H f 

23 75 
2 6 5 

44S137 
44S576 

97 
ifsi:^^^^= 
z.si:xaK^-

Fual Oil Analysis 
API gravity Q 80 'F, 
Sulfur, Wt. % 
Higner heatmg vshie BTU/gal TEST BY: K.Inouye 
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CALCULATIONS FOR HEAT RATE CURVE 
by. Rodney Jung 

Fuel Tested: 04-14-05 
Tested by: K Okuyam 

DATA: 
GENERATED (MW) 
HEAT RATE(BTUJMW)G 
HEAT RATE(BTU/MW)N 
NUMBER OF TESTS 
PRICE OF FUEL/BBL 
H.H,V, [BTU/BBL) 

A, B. C CONSTANTS: 
GROSS A- 17,933.77 

B= (4,350.866) 
C 555 4135 

3 175 4.007 
9,777 9.114 

10,073 3,331 
4 

566.3969 act. 
138,929 act. 

NETA-
B= 
C-

4 494 
10,011 
10,224 

16,860.53 
(4,641.083) 

584.1175 

4.914 
9,737 
9,987 

PREDICTED VALUES: 
GENERATED (MW)G 
HEAT RATE(BTU/MW)G 
GENERATED (MW)N 
HEAT RATE(BTU/MW)N 
GROSS (MBTU) 
NET (MBTU) 
COST/KWH 
aKWH 

aps+t 

3,880 
2.9 

10,194 
23 640 
29.632 

S0,1134 
244.11 
177.84 

9,7U 
3.0 

10,087 
30.329 
30.327 

S0.1123 
241,73 
176,10 

9,698 
3,1 

9,990 
31,035 
31.037 

SO.1114 
239 62 
174.57 

9,561 
33 

9,633 
32.509 
32.516 

$0,1096 
236 24 
172,11 

3.469 
3,5 

9,723 
34.088 
34 095 

50.1087 
233.95 
170 44 

3.421 
3,7 

9,659 
35,736 
35.603 

SO, 1082 
232,76 
169.57 

9,417 
39 

9,642 
37 666 
37.669 

S0.1081 
232 67 
169 50 

9,458 
4.1 

9,672 
39,722 
39.719 

50.1086 
233 67 
170.24 

9,543 
43 

9,748 
41.968 
41,963 

S0.1096 
235.78 
171,77 

9,673 
4.5 

9,871 
44 493 
44.488 

SO.1111 
238 96 
174.10 

9,846 
47 

10,041 
47.262 
47 262 

S0,1131 
243 26 
177.23 

PREDICTED VALUES (CONT.] 
GENERATED (MW)G 
HEAT RATE(BTUfl^W)G 
GENERATED [MW)N 
HEAT RATE(BTU/MW)N 
GROSS (MBTU) 
NET (MBTU) 
COST/KWH 
Gn<WH 
G/PS-H 

5,0 
10,065 

43 
10,251 
50.324 
50.333 

SO.1156 
246.67 
181.17 

5.2 
10,328 

51 
10,521 
53.704 
53.730 

50,1186 
255,17 
185 90 

54 
10,835 

53 
10,832 
57.429 
57.480 

$0,1221 
262,76 
191.43 

5,6 
10.987 

55 
11.188 
61.525 
61.811 

$0,1262 
271,45 
197,78 

5.8 
11,383 

5,7 
11,592 
66,020 
66,152 

$0.1307 
261 24 
304 89 

6.0 
11.833 

5.9 
12,042 
70.341 
71,130 

$0.1358 
292,13 
213.82 

6.1 
13,060 

6 0 
13,285 
73.568 
73.792 

$0.1365 
297,98 
217.09 

6.2 
12,308 

6.1 
12,533 
76.312 
76.574 

$0,1413 
304,11 
221.55 

WORKSHEi (GROSS) WORKSHEI (NET) 

MEGAWATTS • X HEAT RATE = Y 
X X-3 X-3 X-4 Y YX YX-2 
31752 10.061695 33.012033 101.64461 9776991S9 31043905 98570.606 
4 0066 16.0544463 64.326955 257.74524 9114.13933 3651S 493 146323.3 

4 494 20.196036 90.760986 407.87987 10011.3BS3 44991.179 302190 36 
4.914 24,147396 1186603 583.09673 9797.04155 48142.662 236573.04 

0 0 0 0 0 0 0 
0 0 0 0 0 0 0 

16,53 70 4797733 305 76026 1350.3665 38699.551 160696 24 683656.3 

B= 6.69099312 
b - 7083.63754 
d= 759 404671 
• - 53,7816735 
f= 434 06738 

C= 555 413546 
B- -4350.8656 
A= 17933.7651 

MEGAWATTS = X HEAT RATE • V 
X X'2 X-3 X-4 V YX YX'2 
3.1752 10.081895 33012033 101.64461 10073085 31984.059 101555.78 
4 0068 16.054446 84.336955 257,74534 9331.494T 37389433 149811.9S 

4 494 20.196036 90.760386 407.87987 10223713 45345.392 20647B.53 
4.914 24,147396 118,6603 563.09673 9966,7229 49074,756 24115335 

O O O O O O O 
O O O O O O O 

16.59 70 479773 305.76026 1350 3665 39615.021 164393.64 698999 71 

6 6909931 
3941.1213 
361.35967 
53,781873 
434.06738 

58411746 
-4641.083 
18880.531 
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MAUI ELECTRIC CO., LTD. 
MAALAEA POWER PLANT 
HEAT RATE TEST DATA 

CALCULATIONS FOR VOLUMES IN HORIZONTAL CVLINDRIC/U. TANKS 
By: Rodney Jung 
12-29-04 

MAUI ELECTRIC COMPANY, INC, 

MPP UNFT NO, 4 
DATE: 12-29^)4 

GRwiLaad-[M4-g)-> 

/VctUBl Test Load 
DeicriplionlTimo 
Ambient air temp 
Manifokj Air^.eft 
ManifoU Air-Right 
Intercooler Water-In 
Inlercooier Water-Out 
Jackal Waler-ln 
Jackel WatBi-Oul 
Enhausl GBS-LVB T/C-L 
EihsuW Gas-Lvj T/C-R 
Manifokl Presaure-Lft 
Manifold Pmssure-Rt 

Genentor [X 8400) 
Std KWH maier-stan 
Std KWH meter-slop 
Generator Digital Counter 
Ijenerator volts 
Generator amps 
Generator vara 

Rrt_-F. 
R4.-F, 

i n \ 

-,:A-i-̂ -XL^Kl2 

I E S T » 1 

MPP UNIT N O 

DATA: 

Die, o l tank 

Vol , o t tank 

H I , f rom floor 

CALCULATIONS 

% a f I 3 n k u = r v D 

u 1 " 

u 3 -

4 

i& 
579 561 

I 

0 5 2 6 0 4 U 

0 4731667 

Tank level s lad ( h 1 ; 

T a n k leve l s lop (h2 ) 

Vol d i ( ( " 34.58 I gal. 

K W H 

K W H 

K W H 

V, 

A. 

MVARE 

4291 .7 

4 7 9 3 0 

0 370 

^ -^ rS^ f - - -

-.•Ji.l:jattii* 

. - f f M r a a u 

4292 .2 

4 2 9 2 7 

0.469 

- .T ' r '^ '^ ' i r 

: a & ; i a ^ - ^ . 

a t ! s i r . - s ^ . 

4 3 9 2 9 1 4 2 9 3 6 

4 2 9 3 4 | 4394 2 

0 .540 

!:imii%!ria«-

.•H»X«*V;J;M 

0.609 

.•Zt!«S^-i^-. 

i^ttUhfm-m 

rtSE:"SS; 

4294 5 

4395.1 

0 662 

,:s,—,-.*ss:l 

•f/mm!^«:!m 

• s s m m f ' : ' . 

((uMpi«H(( V2)-u)-esQRT[u-(1-u)*(1/4)-eASIN(1-2-u)l 
t(u1)= 04187M 
f(u2)- 0,3718718 

%lanklill>[4/pi)-t(ii)-10a 
%tankf[u1)= 53.314228 
% tank r[u2)c 47.348185 

Volume in tank 
Vqloft[u1)= 
Vol of f(u2)= 

2 70.581 SG 
305.15991 

3*58 a»l. 

Maalaea Power Plant 

SuOiecC Heat Rale Tesling 
12-29-04 
Unt No.: 4 

F.O, Temp, "F, 
F.O, Temo. (Corr.) 
F.O -slan gal, 
F.O-end gaL 
F.O. Dram Tnk-ctarl 
F.O. [>rain Tnk«nd, gal. 
PT RATIO 
KW (Gen.) 
KW(/^ui,) 
BTU/gal [Approx.) 
BTU/gal [Test Lab) 

HEAT RATE (/kPPROX.)G 
HEAT RATE (APPROX,)N 
HEAT RATE {ACTUAL)-G 
HEAT RATE (ACTUALhN 

T E S T L O A D S - M W 
3,1 

67 

0 9 8 6 5 

9 5 0 9 0 9 

9 5 0 9 3 5 

0 

[205.171 

8 4 

3.108 

93 .33 

138.095 

0 

9,694 

9,995 

0 

0 

4.1 

9 0 

0 985O 

951301 

951330 

0 

(273.321 

8 4 

4 .108 

93 3 3 

138,095 

0 

10,011 

10.244 

0 

0 

4.5 

9 3 

0 9S40 

951706 

951836 

C 

[208.22; 

8 4 

4 ,536 

93.33 

138.095 

0 

10,132 

10,345 

0 

0 

5.1 

94 

0 9 8 3 0 

953130 

952549 

C 

74 .67 

8 4 

5,116 

33 .33 

138,035 

0 

3,403 

3,577 

0 

0 

5 6 

94 

0.9830 

952543 

352388 

0 

34.58 

6 4 

5,561 

140 00 

138,095 

0 

9,S72 

10,127 

0 

0 

AuiiUiariei (X 1400) 
Aux. dockad-start 
Aui . <*ocked-stop 
A U I . load indicator 
A U I , volts 
A U I . amps 

Fuel Oil 
F.O, tank lavel-stan 
F.O, tank kivel-end 
F.O. meter rdg-start 
F.O, meter rdg-ond 
F.O, temp, 
F.O, drain lank-start 
F.O. i)rain tanii-end 

K W H 

K W H 

K W 

V, 

A. 

1383.5 

1383.7 

,; S T " . " ^ 

:*^,fl-^iS(^ 

51 

1363.8 

1364.0 
H S 3 5 = 

• -F f j ^av - -

51 

1364,1 

1364.3 

. - . ^ a e a i ; 

•Tn:5L-i„:5i 

1364 4 

1 3 6 4 6 

ar.^;.- iB-:-

: 5 ia»WCr 

51 51 

1364.7 

1365.0 

. B : ~ : i j d B E 

:-t iSi l f f*: : : , ; 

53 

gal. 
gaL 

3 3 75 

2C 

95090E 

9 5 0 9 2 5 

8 7 

3E 

2 0 75 

951301 

95133C 

9C 

3E 

25 25 

951706 

951836 

3 2 
. .-:--.T-

; - . • : - . • -

34 

3E 

35212C 

35254E 

91 

= - . : - ^ , = I 

• ^ 7 i S r = ^ 

39*3 /4 

32.0 

052519 

952368 

94 

; . = i ? : ^ ? : ^ 

^ ^ . - ' ^ l i i ^ ' 

Fuel Oil Analysis 
API gravity © 60 "F, 
SuHur, Wt. S 
Higher healing value BTU/gal TEST BY: W.Julian 

T5 D O 
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CALCULATIONS FOR HEAT RATE CURVE 
by: Rodney Jung 

M-4 
12-29-04 

DATA-
GENERATED (MW) 
HEAT RATE(BTU/MW)G 
HEAT RATE(BTU/MW)N 
NUMBER OF TESTS 
PRICE OF FUEUBBL 
H H.V. (BTU/BBL) 

A. B, C CONSTANTS: 
GROSSA- 17,931.98 

B ' (4,173405) 
C- 489.8893 

PREDICTED VALUES: 
GENERATED (MW)G 
HEAT RATE[BTLIfl/W)G 
GENERATED (MW)N 
HEAT RATE [BTU/M W)N 
GROSS (MBTU) 
NET [MBTU) 
COST/KWH 
Gfl<WH 
Gff'S-H 

Fuel Tested: 

3,106 
9,694 
9,995 

3 
$72,1268 

136,095 

30 
9,822 

2.9 
10.151 
29 466 
29.507 

$0,1221 
242.68 
176 80 

Tested by: 

act. 
est. 

NETA-
B= 
C» 

3.1 
9,703 

30 
10,006 
30 061 
30.064 

$0.1207 
239,75 
174 66 

19,999.39 
(5,048.539) 

588 6338 

3.2 
9,595 

3.1 
9,872 

30,703 
30.668 

$0.1193 
237.06 
172,70 

5,116 
9,402 
9,577 

3.4 
9,407 

3.3 
9,639 

31.962 
31673 

$0,1170 
232 41 
169.32 

5.561 
9,872 

10,127 

3.8 
9,258 

3.5 
9,453 

33,326 
33,150 

$0,1151 
238 73 
166.64 

3,8 
9,148 

3.7 
9,315 

34.762 
34 527 

$0.1136 
226 02 
164.66 

4.0 
9,077 

39 
9.ZZ1 

36 310 
36.033 

$0,1129 
224 26 
163.39 

4 2 
9,046 

4.1 
9,179 

37,993 
37,695 

$0.1125 
223 50 
162.83 

44 
9,054 

4.3 
9182 

39 837 
39 543 

s o i l 26 
323.70 
163.97 

4.6 
9,101 

45 
9,232 

41.863 
41,604 

$0.1132 
224 66 
163 81 

4.8 
9.187 

47 
9,328 

44 097 
43 906 

$0,1142 
226 98 
165 36 

PREDICTED VALUES (CONT): 
GENERATED (MW)G 
HEAT RATE(BTU/MW)G 
GENERATED (MW)N 
HEAT RATE{BTU/MW)N 
GROSS (MBTU) 
NET (MBTU) 
COST/KWH 
QKWH 
aps-H 

5,0 
9,312 

4.9 
9,473 

46 561 
46 479 

$0.1156 
230.06 
187.63 

52 
9,477 

5,1 
3,664 

49.279 
49,349 

$0.1179 
234 14 
170.58 

54 
9,680 

53 
9,902 

S2.274 
52.546 

$0,1204 
339.18 
174.25 

s,e 
9,97) 

5.5 
10,U7 
55.570 
55 622 

$0,1234 
345.18 
178 82 

5.8 
10,205 

5,7 
10,519 
59,190 
59 540 

$0,1269 
352.14 
183 63 

6.0 
10,526 

59 
10,899 
63.156 
63 868 

$0.1309 
360 08 
183 47 

6,1 
10,702 

6 0 
11,106 
65.260 
66,194 

S0.1331 
36441 
133.83 

62 
10,887 

6,1 
11,325 
67.496 
66 632 

$0 1354 
268 96 
195.96 

WORKSHE (ISROSS) WIWKSHEi (NET) 

MEGAWATTS = X HEAT RATE • Y 
X X-2 X"3 X'4 Y YX YX'2 
3106 9.659664 30.022236 93309109 9694 3S475 30130 148 93644.499 

0 0 0 0 0 0 0 
0 0 0 0 0 0 0 

5,1156 26.1693634 133872 684.83558 9402.48865 48089.371 246057,14 
55608 30.3224366 171.95382 956.2008 3872.49271 54898 957 305282,12 

0 0 0 0 0 0 0 

13,7844 

8 " 

Cf 
d -
e» 
f" 

66.751534 

10.2448886 
1201,95457 
60.0964071 
87.4144433 
747.270501 

335 84805 1734 3455 

C= 
B-
A> 

28969.3661 133126 49 6449637 

489.68932 
-4172.4046 
17931.9641 

MEGAWATTS • X HEAT RATE - Y 
X X-2 X'3 X-4 Y YX YX'2 
3.108 9 659664 30.022236 93.309103 9994.5205 31062.97 96543.71 

O O O O O O O 
O O O O O O O 

5.1156 26.169363 133672 684.63568 9577.2236 46993.245 250629 64 
5.5608 30.922497 171,95382 956200S 10137 464 56316.802 31316647 

O O O O O O O 

13 7644 66 751524 335 84805 1734 3455 29699 208 136373.03 66034003 

a- 10244689 
b- -1447.332 
d - -366.7141 
e= 87 414443 
f- 747.2705 

588 63282 
-5048.539 
19999 386 
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MAUI ELECTRIC CO., LTD, 
MAALAEA POWER PLANT 
HEAT RATE TEST DATA 

CALCULATIONS FOR VOLUMES IN HORIZONTAL CYLINDRICAL TANKS 
By: Rodney Jung 
10-2WM 

MAUI ELECTRIC COMPANY, INC, 

MPP UNIT NO. 4 
DATE, 10-2W)4 

Gross Load - (kU-9) ^ 

/kctual Test Load 
DescripCiDn\Time 
Ambient afr temp 
Manifokl Air-Left 
Manifoid /Vir-Right 
lntan:ooler Water-In 
IntBTCOolef WateiOul 
Jacket Water-In 
Jacket Water-Out 
Eitiaust Gas-Lvg T/C-L 
Eihausl Gas-Lvg T/C-R 
Manifold Pressure-Lft 
Manifold Presaur«-Rt 

Generator (X 6400) 
Std KWH metef-starl 
Std KWH meter-stop 
Generator Digital Counter 
Gar>erator volts 
Generator amps 
Generator van 

AuiiKanes (X 1400) 
A U I , docked-start 
A U I , docked-stop 
A U I , toad indicator 
A U I , volts 
A U I . amps 

Fud Oil 
F.O. tank level-stail 
F.O. tank level-ond 
F.O. meter rdg-SIarl 
F.O. meter rdg-end 
F.O. tomp. 
F.O. drain tank-start 
F.O. drain tank-end 

Fuel O i Analysis 
Apt gravity Q 60 'F, 
Sulfur, Wl, % 
Higtier heating value 

MWH j 3.1 I 4.0 I 5 0 I 5 6 I 6 . r 

R/L-F. 
Rfl- 'F. 

3.0576 
1843 

72 
- .'KiS 

,r„^jM!Kl 

:-; V . - - : 

—_:.-̂-̂^ . -v-.r.—.-

. - j ; .:=sr~ 

• » • ' • ; : » • • - * : 

•.•.•.v.viiiS. 

•.(.'.•.^".•:SM 

".T. f.v.-a^ 

3.9648 
1758 

7C 
i jL-i. ..=-; 

:s;3i.-!;r-:-7 

3 1 . - - - - -

• ^ = J ? i - ' - ' 

- . t i : : ? - , 

-lix,: :-..::.. 

mams-^ 

.•r^-_-.-';i. 

4,5192 
1947 

7C 

.._ .. ~: -
., -̂ ." - "" 
- . ; , , „ ; . - . . 

. L i ' - . r 

VKiSij iu;^ 

.• - . " . x^ : : ^ ' 

.~if;i=,!,sra: 

.-v.'-^.;^.i^ 

4.398 
2056 

6S 
.:a5„-r,VS'. 

=#- ' - 'K!»! 

:- ,- -..:: 
= 1 = - . : . ^ 

;.̂ -.- :-.-
V - = ^ V L - ~ S 

- ; ? ; " ^ : ^ , - : 

: B . ' . ^ : a : ^ 

} » > C J = s : 

* T - , y , v - ^ 

5.696 
2311 

6S 

--i.-ri-::f-~:: 

..-.•-Lt-..-." 

• . , - . . - i m 

.i . ,-!- . .-35,,-

•"W«^5:*:' 
= ' . ! ! ' : " : « r : 

••B;e*>BJ,^a* 

^.-Hjs^. j^r , 

TEST SI 

MPP UNIT NO 

DATA: 

Dia. s f lank 

Vol . of tank 

Ht. f m m f loor 

CALCULATIONS: 

% of tank u = h / 0 

u 1 -

u > 

4 

U 
579 581 

Z 

0.7135 

0.GS75 

Tank level start ( h i ) 

Tank level s top (n2) 

Vol d i l l - I 16.31 I gal. 

f(u)-(pir8H(("2H')'eSQRT(u-(1*i)-[l/4)-©ASIN(1-2*u)| 
f[u1>> 0 59SG1G3 
I(u2h 0.575 7069 

% tank fill-[4/pi)*t[u)'100 
%tankf(u1)> 76.2182 
%18nkKu2)- 73.301273 

K W H 

K W H 

K W H 

V. 

A, 

MVARS 

3685.1 

3 8 8 5 5 

0.364 

. : • - - , - ^ . " i . 

!,;• •..'oii^r 

.... ..̂  

38S5G 

3886.1 

0.472 

:;'-.sS>W^, 

• ! - ^ - - T r -

. , - ; • ; - • - , 

3886.5 

3887,1 

0.538 

. ..,r«(.i' i.--

_. -,_.,. 

3887 .2 

3887 .E 

0.595 

.-^!sss;.-.-:. 

#»«^, 
! i , i^ :~-WF' 

3887 .9 

3 8 8 8 6 

0.669 

--.•i-.::'.-.-iiSii& 

i : a i ; w a » a 
TV̂ - -^,:;>j).if 

Vokime in tank 
Vol of Kui )-
Vol of f[u2)-

137.83479 
154.74075 

16 91 gal. 

Maalaea Poorer Plant 

Subject' Heat Rate Testing 
ia-29«4 
Unit No.: 4 

F.O, Temp, "F, 
F.O, Temp. (Corr.) 
F.O,-start gal. 
FO-and gal. 
F.O, Dram Tnli-start 
F O. Drain Tnk-end, gal, 
PT RATIO 
KW(Gan) 
KW [Au(.) 
BTU/gal (Approi.) 
BTU/gal [Test Lab) 

HEAT RATE [APPROX,)G 
HEAT RATE [APPROX,)N 
HEAT RATE [ACTUA1.H3 
HEAT RATE [ACTUALH< 

3,1 

3.1 

loe 
0 .9770 

6 9 7 8 3 5 

6 9 8 1 9 8 

0 

155.39 

8 4 

3,058 

3 3 33 

138,035 

138,286 

9,161 

9,449 

9,174 

9,462 

4 0 5,0 5.6 

T E S T L O A D S - M W 

4 0 

102 

0 .9790 

6 9 8 1 9 8 

8 9 8 5 9 3 

0 

112.83 

8.4 

3,965 

93 .33 

136,095 

136,286 

9,588 

9,819 

9,601 

9,833 

4.5 

IOC 

0 .9800 

6 3 8 6 0 3 

6 9 9 0 0 7 

C 

53 .93 

8 4 

4 .513 

140.00 

138,095 

138,266 

10,332 

10,662 

10,346 

10,677 

5.0 

104 

0 .9780 

699008 

699441 

0 

65 .05 

8 4 

4 ,398 

9 3 33 

138,095 

138,288 

9,997 

10.187 

10,011 

10,201 

6.1 

5,7 

98 

0 ,3810 

639467 

839838 

0 

16.31 

6 4 

5,620 

8 3 3 3 

138,095 

138,286 

9,982 

10,151 

9,996 

10,165 

K W H 

K W H 

K W 

V, 

A. 

1096 5 

1 0 9 6 7 

- t r ' ' ' - • 

...... ,, .., 
5C 

1096 6 

1097.0 
>~.",^^;r •„: 

50 

1097.1 

1097.4 

,™'i-?' : ; ' i 

- -.,::-. 
5C 

1097.4 

1097.6 

s:„s;,t^.-.-.^ 

5C 

1097,7 

1097.9 

- i ™ . " i ~ Sfs 

" j - j i l ' s S i : 

50 

2ee 
34 .e 

697835 

69819e 

loe 

„ - . • . . : . . . 

29.5 

3 8 . ! 

698196 

698592 

102 

• * . . , T -

--."-...-, 

20.5 

24 2 

696606 

8 9 9 0 0 7 

100 

^.T-!-.^ _ 

20,7 

2 5 2 

699006 

899441 

104 

, ™ — - . : 

a ; ^ . : - - . -

2 0 8 

22.C 

6 9 9 4 6 7 

699898 

98 

. . • ; ^ j , . " . i s ^ 

- . . • • • : ' - - ^ - - -

BTU/ga l 

35.0 

0 3 2 

138,288 TEST BV: D.EmestberB 
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CALCULATIONS FOR HEAT RATE CURVE 
by: Rodmiy Jing 

M-4 
10-29-04 

DATA: 
GENERATED (MW) 
HEAT RATE[6TU/MW)G 
HEAT RATE[BTUlVW)N 
NUMBER OF TESTS 
PRICE OF FUEUBBL 
H.H.V- (BTU/BBL) 

A. B.C CONSTANTS: 
GROSS A= 27,411.06 

6 - (6,557.175) 
C= 815 3867 

PREDICTED VALUES: 
GENERATED [MW)G 
HEAT RATE[BTU/MW)G 
GENERATED (MW)N 
HEAT RATE(BTUlMW)N 
GROSS (MBTU) 
NET (MSTU) 
COST/KWH 
G/KWH 
G/PS-H 

Fuei Tested: 

3 
$34.5663 

138286 

3.0 
13,278 

3.9 
14,766 
39 834 
42.919 

$0 0791 
326.07 
239 00 

Tested By: 

act. 
acL 

NETA-
B« 
C ' 

3.1 
12.938 

30 
14,376 
40.293 
43.224 

$0.0774 
321.14 
333 96 

11-15-04 
E.Wong 

4.519 
10,346 
10,677 

34.362.85 
(9.082,130) 

849 9116 

3,2 
12,730 

3.1 
14,003 
40 735 
43.504 

SO 0758 
314.53 
229.13 

4.998 
10,011 
10,301 

34 
12,231 

33 
13,303 
41.584 
44.008 

S0.0728 
303,13 
220.15 

5.G20 
9.996 

10.165 

3.6 
11,781 

3.5 
13,682 
43.410 
44.473 

50.0703 
291.07 
212.05 

38 
11,380 

3.7 
12,123 
43.344 
44.938 

$0.0678 
281,17 
204.84 

4,0 
11,029 

3.9 
11,«» 
44.114 
45 446 

$0.0657 
27249 
198.51 

4 2 
10,726 

4,1 
11,210 
45.051 
46 038 

$0.0639 
265 02 
193.07 

44 
10,473 

4.3 
10,856 
46.063 
46,753 

$0.0624 
258 77 
188.52 

4.6 
10,270 

4.5 
10,569 
47.240 
47,139 

S0 0G13 
253.74 
184.85 

46 
10,115 

4.7 
10,351 
48.553 
48 334 

50.0603 
249.92 
182.07 

PREDICTED VALUES (CONT): 
GENERATED (MW)G 
HEAT RATE(BTU*«WJG 
GENERATED (MWJN 
HEAT RATE(BTU/MW)N 
GROSS (MBTU) 
NET (MBTU) 
COST/KWH 
Gn<WH 
G/PS-H 

S.O 
10,010 

4.9 
10,200 
50 049 
50.046 

$0 0596 
247.32 
180,18 

5 2 
9,954 

5,1 
10,117 
51,760 
51.666 

S0.0593 
245.93 
173.17 

54 
9,947 

6.3 
10,103 
53 714 
53 613 

$0 0593 
245.77 
179 05 

i.s 
9 .0» 

5.5 
10,158 
55 941 
55.927 

$0 0595 
248.81 
179 B1 

5.8 
10,081 

5.7 
10,278 
58.470 
58,651 

$0.0600 
249.08 
18146 

GO 
10,223 

5.9 
10.487 
61.332 
61.825 

$0.0609 
252 56 
183 99 

6,1 
10,311 

6.0 
10,587 
62,896 
63.593 

$0.0614 
254 75 
185 BO 

6.2 
10,412 

61 
10,724 
64.555 
65 490 

S0.0620 
257.26 
187.42 

WORKSHEI (GROSS) WORKSHEI (NET) 

MEGAWATTS • X HEAT RATE • Y 
X X-2 X-3 X-4 Y YX VX-2 

0 D O O 0 0 0 
0 0 0 0 0 0 0 

4.5192 204231688 92 396384 417.10562 103480346 48755.755 211298.61 
4.99S 24.980004 124 85006 634.0006 10010.6655 50033.306 350066.47 

5.6196 31.5799042 17746643 997,29035 999621673 58174.74 31567957 
0 O O O 0 0 0 

15.1368 76 9830768 

a= 1,82651618 
b- -5526 2535 
d - -554 48017 
e- 16 5611835 
f- 166.796176 

394 61287 2038.3968 30352.9071 

C= 615.366732 
B" -6557,1747 
A= 27411.0618 

152963 8 777044.6' 

MEGAWATTS = X 
X X-2 X*3 X-4 

O O O O 
O O O O 

4 5193 20423169 92.296384 417,10582 

HEAT RATE = Y 
Y YX YX-2 

0 0 0 
0 0 0 

10676.78 48350.504 218053 GS 
4,398 24.980004 124.65006 624 0006 10201,163 50985415 254825.1 

58196 31.579904 177.46643 997.29035 10165.043 57123477 321011.03 
O O O O O O O 

15.1368 76.983077 394.61287 3038.3968 31043,987 156359 4 793883.67 

1,8265162 
-6115.009 
.813 2938 
18.561183 
188.79618 

843.31165 
-9082,13 

34362 855 
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MAUI ELECTRIC CO.. LTD. 
MAAL/kEA POWER PLANT 
HEAT RATE TEST DAIA 

Note: 5 4MW mai. actuator 
CALCULATIONS FOR VOLUMES IN HORIZONT/kL CYLINDRICAL TANKS 
By: Rodney Jung 
12.19-03 

MAUI E L E C T R K : COMPANY. INC, 

MPP UNIT NO, 4 
DATE: 12-19-03 

Gross LoBd-(M4-9)-> 

Actual Tast Load 
Descripbon\Time 
Ambient air temp 
Manifold Air-Lett 
Manifokj Air-Rigtil 
Intercooler Water-In 
•ntercooler Water-Out 
Jackal Watei-ln 
Jackel Waler-Out 
E«hauat Gas-Lvg T/C-L 
Eihaust Gas-Lvg T/C-R 
Manifold Pressure-Lft 
ManifoM Pressure-Rt 

Generator (X 8400) 
Std KWH meter-starl 
Std KWH meter-stop 
Generator Digital Counter 
Generator volts 
Generator amps 
Generator vars 

•F. 
•F, 
-F, 

Fl iL' f , 
Rfl-'F, 

•F, 
•F, 
•F, 
•F. 

KWH 
KWH 
KWH 

TESTKI 
MPP UNIT NO. 

DATA: 
Dia. ol tank 

] Vol. of tank 
Ht, from fVsor 

CALCULATIONS: 
% of tank u-h/D 

MVARS -TK*;?*;' 

1446.8 

579.561 
Tank level start (hi) 
Tank level stop (n2) 

u l l 0.6770833 
u2- 0.7083333 

f[uM»«H((T2)-u)-eSQ«T(u'(l-u)*[1/4)-©ASIN(1.2-u)| 
f(u1)- 0,5660074 
I{u2)- 0.5948366 

%tankfJI>(4/pi)-f(u)-100 
%tankf(u1)- 72.066399 
% tank r[u3)> 75,736951 

Volume in tank 
Voloff(u1)-
Vol of f[u3)-

161.89843 
140.82402 

Maalaea Power Plan) 

Subfecl: Heal Rale Tasting 
12-19-03 
Unit No.: 4 

F.O Temp. "F. 
F.O. Temp, (Corr,) 
F.O -starl gal. 
F,0.-end gal, 
F.O. Dram Tnk-sian 
F,0. Drain Tnk-enO, gal, 
PT RATIO 
KW(Gen,) 
KW (Aux.) 
BTU/gal (Appm..) 
BTU/gal (Test Lab) 

HEAT RATE [/VPPROX.)G 
HEAT RATE [APPROX.)N 
HEAT RATE (ACTUAL )-G 
HEAT RATE (ACTUAL)-N 

3,1 

3,1 
65 

0.9875 
166945 
167279 

0 
106.86 

8.4 
3.0S3 
93.33 

138,035 
139,296 

10,048 
10,361 
10,135 
10,451 

4.0 5 0 5.6 
T E S T L O A D S - M W 

4 0 
89 

0.9655 
187305 
187690 

0 
95.71 

84 
3,956 
93 33 

138,095 
139,296 

9,951 
10,191 
10,036 
10,260 

4.5 
86 

0.9S55 
187690 
188093 

C 
80.33 

84 
4,4S6 
93 33 

138J)95 
139,396 

9,793 
10,001 
9,878 

10,088 

5.0 
83 

0.9855 
188093 
188517 

0 
88.70 

84 
4.990 
9333 

138,095 
130.296 

9,145 
9,320 
3,335 
9,401 

6,1 

54 
89 

0.3855 
188593 
188953 

0 
(21.27) 

8.4 
5,351 
93.33 

138,095 
139,296 

0,697 
9,869 
9,782 
3,955 

AuiiHianes (X 1400) 
A U I , dockad-starl 
A U I , docked-stop 
A U I , kMd lndk:alor 
A U I , volls 
A U I , amps 

KWH 
KWH 
KW 
V, 
A. 

9660.2 
96604 

•i :- i i :*t3 
•-<i-t-^-f 

45 

9660.5 
96607 

-,=.•;«=:£,•» 

ix;s.--i^)a 
45 

3660.8 
36ei.(} 

: . , , S E i E 
r - = ; S s r 

45 

9661,1 
9661,3 

.i:S»Kr:a 

.-J'uiJ».«.-t 
45 

3661.4 
9C61.6 

io".5H©i.V 
r:3fc3^»?*-T 

45 

Fuel Ori 
F.O. lank levat-slarl 
F.O. tank level-end 
F.O. metar rdg-stan 
F.O. metar rdg-end 
F.O. temp, 
F.O. drain tank-start 
F,0, drain tank-end 

295 
365 

186945 
167279 

65 
•' '"ff'L,"'!^'^"'^^ 

- : = S r - J » ^ 

26.75 
33 

187305 
1B769C 

8S 
,!:^!^AifjS& 

msxsm^ 

26.M 
31.5 

1S76M 
188093 

89 
hsSs^e^ 
>SfeS=^ 

23.875 
29.75 

188093 
188517 

89 
•ss îse^=si 
SE-TiSSfS 

225 
21 

188593 
188953 

89 
j i . i^ : i -5MB» 
'SS^SHSS!' 

Fuel Ori Analysis 
API gravity @ 60 'F, 
Sulfur. Wt. % 
Higher heating vakie BTU/gal TEST BV: K. Inouye 
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CALCULATIONS FOR HEAT RATE CURVE 
by: Rodney Jung Note: 5.4MW max. actuator 

M-4 
12-19-03 

DATA, 
GENERATED (MW) 
HEAT RATE(BTU*W)G 
HEAT RATE(BTU*1W)N 
NUMBER OF TESTS 
P R K : £ OF FUEL«BL 
H.H,V, (BTU/BBL) 

A B, C CONSTANTS: 
GROSSA- 11,41381 

B= (4G5.G70) 
C- 21.9622 

Fuel Tested: 
Tested by: 

3.083 3.956 
10.135 10,038 
10,451 10,280 

5 
$40.6153 act. 

139,296 ad. 

NETA-
B> 
C-

12-39«3 
K.Nakamalsu 

4 486 
9,678 

10,088 

13.188.63 
(663.378) 
37 5989 

4.990 
9,225 
9,401 

5.351 
9,782 
9,955 

P R E D K ; 7 E D VALUES: 
GENERATED (MW)G 
HEAT RATE(BTU/MW)G 
GENERATED (MW)N 
HEAT RATE(BTU/MW)N 
GROSS (MBTU) 
NET (MBTU) 
COST/KWH 
G/KWH 
G/PS-H 

3.0 
10,214 

2,9 
10.540 
30 643 
30 636 

SO 0709 
252.37 
183.86 

1,1 
10,181 

3,0 
10,497 
31.562 
31.560 

$0 0707 
251.55 
183 26 

3.2 
10,149 

3.1 
10.454 
32 475 
33 478 

$0 0705 
250.75 
182.67 

3.4 
10,064 

33 
10,371 
34 287 
34.395 

SO .0700 
249.18 
181.52 

3.6 
10,022 

3.5 
10,291 
36 079 
36 089 

SO 0696 
247.82 
180.40 

3.8 
6,961 

37 
10,215 
37.853 
37.862 

50.0692 
248.12 
173.31 

4.0 
9,903 

3.9 
10,141 
39 610 
39.617 

$0.0687 
2*4.67 
178.35 

4 2 
9.645 

4.1 
10,070 
41.351 
41.354 

$0.0683 
343 26 
177,22 

4 4 
9,790 

4.3 
10,002 
43.076 
43 076 

S0,D680 
241.83 
176.22 

4.6 
9,736 

4.S 
9,937 

44,788 
44,785 

50,0676 
240.56 
175.26 

4 8 
9,685 

47 
9,876 

46.486 
46 481 

$0.0672 
239 28 
174,32 

PREDICTED VALUES (CONT.) 
HEAT RATE(BTU/MW)G 
GENERATED [MW)N 
HEAT RATE(BTU'MW)N 
HEAT RATE(BTU/MW)N 
GROSS (MBTU) 
NET (MBTU) 
COST/KWH 
Gfl<WH 
G/PS-H 

9,635 
4,1 

9,S17 
46,173 
46,168 

$0 0669 
238.04 
173 42 

9,566 
5,1 

9,781 
49 646 
49 847 

SO 0665 
236.85 
172,55 

9.540 
53 

9.706 
51.514 
51.519 

$0 0662 
335.70 
171,71 

9,495 
S,S 

0,S58 
53 171 
53.188 

$0 0659 
234.59 
170.91 

9.452 
57 

9,612 
54.830 
54.851 

SO 0656 
333 53 
170,13 

9,410 
5.9 

9,568 
56 483 
56.515 

SO .0653 
233,51 
169 39 

9,390 
6,0 

9,547 
57.382 
57.347 

$0.0653 
232.01 
169 03 

9,371 
8,1 

9.527 
58.099 
58.180 

$0.0651 
231,53 
168.68 

WORKSHE (GROSS) WORKSHEI (NET) 

MEGAWATTS • X HEAT RATE - Y 
X X-2 X-3 X-4 Y YX YX*3 
3.0628 9.50365584 29.29787 90319474 10135.0063 31344.197 96313611 
3.9564 15.653101 61.939929 24501957 10037 5GB 39712.634 157119.07 
4.4856 20,1206074 90252996 404.83884 9877.97433 44308 642 13875084 
4.9696 24.8961082 134.32162 619.8182 9224.33036 46028,713 229664 86 
5.3508 286310606 153,19908 819.73763 9781,56403 52339.3 280057.13 

0 0 0 0 0 0 0 

MEGAWATTS «X HEAT RATE • Y 
X X-2 X-3 X-4 ¥ YX YX'2 
3.0828 9,5036558 29.29787 90.319474 10451.429 32219.664 99328 76 
39564 15.653101 61.929929 245.01957 1028008 40673,108 180915.13 
44656 20,120607 90252996 404.83884 10067.676 45250,177 202974.19 
4.9696 24.696108 134.33162 6198163 9400.7773 48906,118 234043,77 
5.3508 28831061 153.19908 819.73783 9955 2313 53268455 265028 85 

O O O O O O O 

21.8652 

a> 
b« 
d= 
B " 
f= 

98.804533 

15.3356936 
-37502.65 

-4475.0668 
134,136605 
1136.32286 

458.9015 2179.7317 

C-
B-
A= 

49057.063 21363349 961911.51 

31,9631838 
-465 67034 
11413.815 

31.8652 

a= 
b-
d= 
e" 
f= 

98.804533 

15.935694 
-46117,75 
-5513.408 
134.1366 

1136 3339 

458.9015 2179.7317 50175.394 318316.52 962267,7 

C- 37,598897 
B- -662,3759 
A> 13188.687 
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MAUI ELECTRIC CO.. LTD. 
MAALAEA POWER PLANT 
HEAT RATE TEST DAIA 

MPP UNIT NO, 4 
DATE: 04-17-01 

Gross Load - [M4-9) - > 

Aciual Test Load 
Descriplk>nlTime 
Ambient air lemp 
Manifold Air-Len 
Manrfold Air-Right 
Intercoolar Waler-ln 
lnlen;ooler Water-Out 
Jacke) Water-In 
Jacket Water-Out 
Exhaust GaB-L>^ T/C-L 
Eihaust Gas-Lvg T/C-R 
ManlloU PrBSSurs-LR 
Manifokl Pressure-Rt 

Generator {X 8400) 
Std KWH meter-Stan 
Std KWH meter-stop 
Generator Digital Counter 
I3enerBtor volts 
Generator amps 
Ganamtor vars 

AuiiMariea (X 1400) 
A U I . docked-stail 
Aiix. dockad-stop 
A U I . kiad indicator 
Aui , volts 
A U I , amps 

Fuel Oil 
F,0, lank levei-Uan 
F.O, lank level-end 
F.O, meter rdg-starl 
F.O, meler rdg-end 
F.O, lemp. 
F O. drain tank-slatt 
F.O. drain tank-end 

Fuel Oit Analysis 
API gravity Q 60 "F, 
Sulfur. Wl, % 
Higher neaSng value 

NoU: Derated to 4.0MW-tiJgti cyhnder 
extiaust temps. 

5.0 I STB" 

CALCULATIONS FOR VOLUMES IN HORIZONTAL CYLINDRICAL TANKS 
By: Rodney Jung 
04-17-01 

MAUI ELECTRIC COMPANY. INC. 

Rfl.-F, 
Rfl. 'F, 

3 007 
0830 

es 
98 

too 
101 
107 
153 
158 

4.3 
4.3 

3 4776 
0955 

71 
IOC 
103 
104 
112 
154 
15! 

-
-5.9 

5.9 

3.654 
1123 

71 
104 
106 
106 
114 
153 
15C 

64 
6.4 

3982 
1300 

74 
107 
l i e 
111 
122 
157 
182 

72 
7.2 

gal. 
gal 

BTU/gal 

TEST »1 
MPP UNIT NO 

DATA: 
D«. of tank 
Vol, of lank 
HI. from fkxir 

CALCULATKINS: 
% of tank U'h/D 

Ul> 
u2-

4 

4S 
579 581 

7 

0.4401043 
0.578135 

Tank level start [hi] 
Tank level stop (h3) 

Vol dlfT- -101.51 I gal. 

f(uMP^H[(l'2)-u)*eSORT{u'(l-u)'(1/4)-©ASIN(1-2-u)l 
f(u1)" 0.3329468 
f(u2f- 0 470505 

%1ankfril.(4/pi)-f(u)-100 
%tankl(u1)' 43.393104 
% tank f(u3)' 59.906559 

KWH 
KWH 
KWH 
V. 
A. 

MVARE 

7682 2 
7682,6 

0,356 
4050 
470 
1.3 

7682,7 
76S3,2 

0 414 
4020 

515 
1.1 

7683 3 
7683,6 

0.435 
4035 

545 
1.3 

7684.1 
6666.2 

0 474 
4060 

eoc 
1.3 

Vduma in lank 
Voloff(u1)-
Vol of f(u3)« 

333.88443 
332,37397 

Maalaea Powver Plant 

Subject: Heel Rata Testing 
04-17-01 
Unit No.: 4 

F.O. Temp "F. 
F.O, Tamp. [Corr.) 
F.O.-sIart gal. 
F.O.-end gal, 
F.O, Oram Tnk-starl 
F.O. Drain Tnk-end, gal, 
PTIWTKl 
KW[Gan,) 
KW(Aui,) 
BTU/gal (Approx.) 
BTU/gtf (Tast Lab) 

HEAT RATE (APPROX.)G 
HEAT RATE (APPROX.)N 
HEAT RATE (ACTU/kL)-G 
HEAT RATE (ACTU/kL)-N 

3,1 

3.0 
83 

0.9885 
851686 
851686 

C 
(216.931 

8.4 
3,007 
46 67 

138,095 
139,399 

9,850 
10.005 
9,343 

10,100 

4,0 5.0 5.6 
T E S T L O A D S - M W 

35 
83 

0.9855 
852017 
853017 

a 
(249.651 

84 
3478 
93 33 

138,095 
133,399 

3,770 
10,033 
3,862 

10.134 

3.7 
9C 

09850 
852378 
852493 

C 
(146.69: 

84 
3,654 
33 33 

138.095 
133.393 

3,816 
10,073 
3,909 

10,169 

4,0 
91 

0.9845 
852825 
652996 

C 
(101.51 

6.4 
3,982 

-481320 00 
138,095 
139,399 

9,305 
76 

9,393 
77 

8.1 

ao 
D 

1,0300 
0 
0 
G 

8.4 
0 

0.00 
138,095 
133,333 

MDNKf. 

norvfli 
*DIVW 
«DIVA)I 

KWH 
KWH 
KW 
V, 
A. 

5613.4 
5613 5 

-
- 38 

5613.6 
5613.6 

- 38 

5613.8 
5614 0 

. 

. 40 

5614,1 
4582.7 

4 ! 

36.375 
32 

851686 
851886 

83 

-

36.125 
19 375 

852017 
852017 

83 

-
-

34.75 
35 

85337B 
652493 

90 

. 

33.875 
27.25 

852825 
652996 

91 

X 
TO 
tc 
t o 
U J 
SO 

O 
U ) 
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CALCULATIONS FOR HEAT RATE CURVE 
by: Rodney Jung Note: Derated lo 4.0MW-high cylinder 

eihaust temps. 
M-4 
04-17-01 

DATA: 
GENERATED (MW) 
HEAT RATE(BTU/MW)G 
HEAT RATE(BTU/MW)N 
NUMBER OF TESTS 
PRICE OF FUEUBBL 
H.H.V. (BTU/BBL) 

A. B,C CONSTANTS: 
GROSSA- 17.357,30 

B I (4,508.038) 
C- 666.9163 

PREDICTED VALUES: 
GENERATED (MW)G 
HEAT RATE[BTU/MW)G 
GENERATED (MW)N 
HEAT RATE(BTU/MW)N 
GROSS (MBTU) 
NET (MBTU) 
COST/KWH 
G/KWH 
Gff'S-H 

Fuel Tested: 

3.007 
9,650 

10,005 
3 

S42.7842 
139,399 

3 0 
9,853 

3.0 
10,005 
29.560 
29 543 

$0.0720 
243 45 
177.38 

Tested by: 

3 478 
3,770 

10,039 

act. 
act. 

NETA= 
B> 
C= 

3.1 
9,611 

3,1 
10,005 
30413 
30.550 

$0,0717 
242 40 
17659 

04-1901 
K.Yokoyama 

3654 
9,816 

10,073 

11.745.98 
(1.142.124) 

187.3983 

33 
9,781 

3.2 
10,009 
31.300 
31.562 

$0.0715 
241,67 
176.06 

3.4 
9,763 

34 
10028 
33 193 
33 637 

$0.0713 
34121 
175.73 

3,6 
9,798 

3.5 
10,063 
35.371 
35.383 

SO 0716 
343.07 
176.36 

3 6 
9,866 

3.7 
10,110 
37.566 
37.477 

S00722 
244.26 
177.95 

4.0 
10,038 

3.9 
10,174 
40,111 
39,748 

$0.0733 
247.76 
180 50 

4 2 
10,223 

4,1 
10,353 
42 938 
42.106 

$0.0747 
353.59 
184 02 

4.4 
10,472 

4.3 
10,347 
46 077 
44.560 

$0.0765 
358.74 
188.50 

46 
10775 

4.5 
10,455 
43.563 
47,130 

$0.0787 
26821 
13334 

4.8 
11,131 

4.7 
10,573 
53,427 
49.793 

$0.0813 
275 01 
200.35 

PREDICTED VALUES (CONT,): 
GENERATED (MW)G 
HEAT RATE(BTU/MW)G 
GENERATED (MW)N 
HEAT RATE(BTU'MW)N 
GROSS (MBTU) 
NET (MBTU) 
COST/KWH 
QKWH 
&PS-H 

50 
11,540 

4.9 
10.718 
57,700 
52.589 

S0.0S43 
285.12 
207,72 

52 
12,003 

5.1 
10.871 
62 416 
55.517 

$0.0877 
296.56 
216 05 

54 
12,513 

5.3 
11,040 
67.605 
56.567 

$0.0915 
309.32 
225.35 

58 
13,089 

5.5 
11,224 
73.301 
61.806 

SO 0957 
323 41 
235.61 

5 6 
13.713 

57 
11.432 
79 536 
65.184 

SO.1002 
338.81 
246.83 

6 0 
14,390 

59 
11,636 
88.340 
68.730 

$0,1052 
355,54 
259 02 

6.1 
14.743 

6.0 
11,748 
89 967 
70.569 

$0.1076 
364.40 
265 48 

62 
15,121 

6,1 
11,865 
93 748 
73 453 

SO 1105 
373.59 
272,17 

WORKSHE (GROSS) WORKSHEI (NET) 

MEGAWATTS - X HEAT RATE > Y 
X X-2 X-3 X-4 Y YX YX'2 
3.0072 904335184 27,194867 81,780404 9649 90485 29620.834 89075,17 
34776 12.0337018 42.057057 146 25762 9769 61319 33975523 118153,26 

MEGAWATTS-X HEAT RATE = Y 
X X'2 X-3 X"4 Y YX YX-2 
30O73 90432518 27,194667 81,760404 1D005.188 30087.542 90473.255 
34776 12.033702 42.057057 146.35763 10033.357 34312.521 121411,78 

3 654 
0 
0 
0 

10,1388 

b-
d= 
e« 
f= 

13.351716 
0 
0 
0 

34 4886696 

0 67074336 
-331.68108 
•51.367231 
4 44355997 

29 450708 

48.78717 
0 
0 
0 

118.03909 

178.26832 
0 
0 
0 

406.30635 

C-
B ' 
A-

9816.10741 35868,056 131061.86 
0 0 0 
O O D 
0 0 0 

29435.8314 99464.214 338290 33 

668 916265 
-4508.0383 
17357.2995 

3.854 
0 
0 
0 

10,1388 

a= 
t f 
d= 
e> 
f= 

13.351716 
0 
0 
0 

34 4S867 

O6707434 
440.97096 
68,193126 

4.44356 
29.450706 

46,78717 176.26832 
0 0 
0 0 
0 0 

118 03309 406.30635 

C-
B-
A= 

10073 41 
0 
0 
0 

30117,836 

187.29836 
-1142.134 
11745.377 

36808.241 
0 
0 
0 

101808.3 

134497,3 

346388.3. 
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MAUI ELECTRIC CO., LTD. 
M/VALAEA POWER PLANT 
HEAT RATE TEST DATA 

CALCULATIONS FOR VOLUMES IN HORIZONT/VL C Y L I N D R K : A L TANKS 
By: Rodney Jung 
11-18-05 

MAUI ELECTRK COMPANY, INC. 

MPP UNIT NO, 5 
DATE: 11-18-05 

Gross Load - (M4-9) -

Generator (X 8400) 
Std KWH meter-Stan 
Std KWH meter-stop 
Generator Digital Counter 
Generator vcfts 
Generator amps 
Gerwrator vars 

/kuiillianea (X 1400) 
/ U D . docked-slarl 
Aux, docked-ilop 
A U I , load irdicator 
>^ i . volts 
A U I , amps 

Fual Oil 
F.O, lank level-Stan 
F.O. lank level-end 
F.O, rneler njg-starl 
F.O. meter njg-end 
F.O, Ion* , 
F .O, drain lank-slart 
F ,0, drain tank-end 

Fuel Oil Analysis 
API gravity Q 60 *F, 
Sulfur, Wt. % 
Higher heating value 

3.1 1 4.5" 4,5 i 5.r 

Aciual Test Load 
DescripWKilTime 

Ambient air lemp 
Manifokl /kir-Lefl 
Manifold /kir-Rigni 
Intercooler Watei-ki 
Inlercooier Waler-Oul 
Jackal Walsr-ln 
Jacket Water-Out 
Exhaust Gas-Lvg T/C-L 
Exhaust Gas-Lvg T/C-R 
Manltbld Pressurs-Lll 
Manifold Pressure-Rt 

MWI 

•F, 
•F, 
•F, 

Rfl.-F 
Rrt.'F 

•F, 
•F, 
•F. 
•F. 
I'B 
hg 

TEST*1 
MPP UNIT NO 

DATA 
Dia. of tank 
Vol. of tank 
Ht from floor 

CALCULATK3N3: 
%oftanku»ti/D 

ul= 
u2-

5 

4S 
573.581 

I 

05865417 
0.6145633 

Tank level start (til) 
Tank level stoo (h2) 

Vddif1= -18.81 I gal. 

KWH 
KWH 
KWH 
V, 
A. 

MVARS 

3100 61 91014 
3101.2 91019 

0 369 0 476 
.^i-.-ajE«r 

^ ^ G W V 
™ . i * a » 

^ ;MiJ t , i !X 
r m — W J I 

i - S T O . ^ 

9102.0 
9102.5 
0.532 

— S J I low 

v ^ » ^ 9 B 

9102.7 
9103.3 

0660 
saa : ! ^ ^ . 
a tJ i cMz 
f L W ^ B g t 

9103.5 
9104.3 

0 669 
— - ' • • » * ' * ^ 

I M n H M B 
^^ • ^XS*^ 

KWH 
KWH 
KW 
V, 
A. 

3679,2 
2879.3 

l t ^ « i . » i i 6 

-•^W.IMWt 

50 

2679 4 
2679.6 

Afie^aee 
JiSBf-S.-A. 

50 

2679.6 
2679,8 

.~JK .'iiSHi 

S H S - ' t S l i 

50 

26798 
26601 

am^mir;. 
i ^ m . s ' K t 

5C 

3680.1 
26803 

i:;£diur-idiB6 

aumsitusai 
50 

gal. 
gal. 

STU/gal 

2e.oc 
33 25 

50203 
S0545 

32 

. 

24.50 
29 00 
50545 
50906 

84 

. 

25,00 
29.25 

50906 
51284 

93 

20.50 
22 5C 
51234 
51676 

96 

26 75 
2 5 5 

51662 
52225 

93 

f{u)-[piraH((1'2)-u)-©SQRT(u-(1-u)'(1/4)-©ASlN(1-2-u)l 
f(u1»= 0.4807758 
f(u2)- 0 5062714 

%tanklin'(4/pi)-f(u)*100 
%tankf(u1)= 81.214275 
%tankf( j3) ' 64.46048 

Volume in lank 
Voleff(u1)« 
Voloff(u3)= 

224.73469 
205.96031 

-16.81 gal. 

Maalaea Power Plant 

Subject: Heat Rate Testing 
11-16^)5 
Unit No.: 5 

F.O, Temp, f , 
F.O, Temp. (Corr.) 
F.O,-««art gal, 
F.O.-end gal-
F.O, Drain Tnk-starl 
F.O, Drain Tnk-end, gal. 
PTRATK) 
KW(Gen.) 
KW (AUI.) 

BTU/gal (/\pproi.) 
BTU/gal (Test Lab) 

HEAT RATE [APPROX,)G 
HEAT RATE (APPROX,)N 
HEAT RATE {ACTUAL)-G 
HEAT RATE (ACTUALH^ 

0 

3,1 
32 

0,9840 
50303 
50545 

0 
110.85 

84 
3,100 
48.87 

138,095 
139,439 

10.134 
10,388 
10,331 
10,388 

0 0 0 
T E S T L O A D S - M W 

4.0 
84 

0.3880 
50545 
50906 

0 
67,98 

84 
3,998 
93.33 

138,095 
139,429 

9,999 
10-338 
10,095 
10.337 

4.5 
93 

0.9835 
50906 
51384 

0 
84.39 

8.4 
4.469 
93.33 

138,095 
139,439 

9,531 
9,735 
9,633 
3,839 

50 
96 

03820 
51234 
51678 

C 
26 22 

84 
5,544 

140 00 
138,035 
133,429 

10,195 
10,453 
10,293 
10,560 

5.6 
93 

09S35 
51862 
52225 

0 
(16.81) 

6.4 
5,630 
33 33 

138,095 
133,423 

3,226 
3,384 
3,317 
9,474 

TEST BY: DonaWlK. EmeslOerg, Jr, 
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CALCULATIONS FOR HEAT RATE CURVE 
by: Rodney Jung 

M-5 
11-18-05 

DATA: 
GENERATED (MW) 
HEAT RATE(BTUA<W)G 
HEAT RATE(BTUA4W)N 
NUMBER Of TESTS 
PRICE OF FUEL/BBL 
H,H,V, (BTU/BBL) 

A e, C CONSTANTS: 
GROSSA- 30.117.83 

B- (4,207.733) 
C> 431.8689 

PREDICTED VALUES: 
GENERATED (MW)G 
HEAT RATE(BTUyMW)G 
GENERATED (MW)N 
HEAT RATE(BTUyMW)N 
GROSS (MBTU) 
NET (MBTU) 
COST/KWH 
G/KWH 
G/PS-H 

Fuel Tested: 

4 
$97.0658 

139,439 

3.0 
11,391 

30 
11,569 
33 874 
34 237 

$0,1672 
276,98 
203 25 

Tested By: 

3998 
10.095 
10,337 

act. 
acL 

NETA= 
B= 
C= 

3,1 
11,128 

3.1 
11,418 
34 497 
34.863 

$0.1845 
274.95 
200.30 

n-29-05 
K-Okuyama 

4.469 
9,623 
9,629 

20,820.32 
(4,396.486) 

433.8333 

3.2 
10,973 

32 
11,256 
35 114 
35.492 

$0 1619 
271.12 
197.51 

5.544 
10,293 
10,560 

3.4 
10,688 

34 
10,957 
36 340 
36 741 

$0.1772 
264.08 
192.39 

5.620 
9317 
9,474 

3.6 
10,437 

36 
10,693 
37.575 
37,996 

SO. 1730 
257.88 
167 87 

3,8 
10,220 

3.8 
10,465 
38.837 
39.278 

$01694 
252.52 
183.96 

4.0 
10,037 

33 
10,271 
40147 
40.123 

SO.1664 
247,98 
180 66 

42 
9,867 

4.1 
10,114 
41.528 
41.535 

SO. 1639 
244.29 
177,37 

4.4 
9,771 

4.3 
3,931 

43.933 
43.023 

$0.1620 
24142 
175.88 

4.6 
9,669 

4.5 
9,903 

44.583 
44.632 

$0,1606 
239.33 
174.40 

4.6 
9,641 

4.7 
3,851 

46.275 
46 366 

$0,1598 
238.13 
173.53 

PREDICTED VALUES (CONT,) 
GENERATED (MW)G 
HEAT RATE(BTUJMW)G 
GENERATED (MW)N 
HEAT RATE(BIUJMW)N 
GROSS (MBTU) 
NET (MBIU) 
COST/KWH 
QKWH 
QPS4t 

3.0 
9.626 

4.3 
9.834 

48.129 
48 252 

$0,1596 
237.83 
173.27 

5.2 
9,645 

5,1 
9,852 

50,154 
50.310 

$0,1599 
338.30 
173,61 

54 
9,638 

5,3 
9,905 

52,368 
52.563 

$0.1608 
333.61 
174.58 

5.6 
3,784 

5.5 
9,993 

54.792 
55 030 

$0.1632 
241,75 
176,12 

S.B 
9,905 

5.7 
10,117 
57 447 
57,734 

$0 1642 
344,72 
178.26 

6.0 
10,059 

5.9 
10,276 
60.352 
60 695 

$01868 
248.53 
18106 

6,1 
10,148 

6.0 
10,368 
81.905 
82.279 

$0.1682 
250,74 
182.67 

6.2 
10,347 

6.1 
10,470 
83.538 
63.934 

$0.1639 
353,17 
184.44 

WORKSHE (GROSS) WORKSHE (NET) 

MEGAWATTS • X HEAT RATE • V 

39984 
4 4686 

5.544 
5.8196 

0 

X-3 X-3 X-4 Y VX YX-2 
0 0 0 0 0 0 

15.98730356 63.933331 355.59065 10095.31304 40365.036 161395.6 
19.97017344 89342711 398.80783 9633 3244 43004,712 19217946 

30,735936 170.40003 944.63776 10293.11711 57065041 318368.59 
31,57990416 177 46643 997.29035 9316.627119 53356 843 394224.51 

0 0 0 O o o 

196308 9627321616 501.0324 2596.3666 39326.58068 192791.69 96416835 

7,724556 
-8272,701196 
•864.7387039 
74.94774975 
737.9213114 

421.8689401 
-« 207.73265 
20117.83029 

MEGAWATTS • X 
X X-2 

0 

HEAT RATE - Y 
X-3 X'4 YX YX-2 

0 
3.9964 15,987203 63.923331 355 59065 10336.596 41329.845 185253.25 
44888 19970173 89342711 398 80783 9628.6001 43922.048 19627865 

5.544 30.735936 170.40003 344.69776 10553.778 5654341 324564.67 
5.6196 31,579904 177.48643 337.29035 3474,1794 53241.096 299193 68 

O O O O O O O 

136308 38273216 501,0324 2596.3866 40199.153 197036.4 98529044 

7.724556 
-9338.337 
-995.9359 
74 94775 

727 92131 

C= 439 63932 
B - -4396 466 
A= 30830 317 
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MAUI ELECTRIC CO., LTD. 
MAALAEA POWER PLANT 
HEAT RATE TEST DATA 

CALCULATIONS FOR VOLUMES IN HORIZONTAL CVLINORIC/U. TANKS 
By: Rodney Jung 
12-07-04 

MAUI ELECTRIC COMPANY. INC, 

MPP UNIT NO, 5 
DATE: 12-07-04 

Gross Load - (M4-g) -

/ kdua l Tes t Load 

Dascr io I i ix i \T ime 

Ambien t a i r t emp 

M a n i l o U A i r - l e f t 

Man i f oU /\ir-R>ght 

Inlercooier W a l e r - l n 

Intercooler Water -Out 

Jacke l Wate r - In 

Jacket Wate r -Ou t 

Exhaust Gas -Lvg T/C-L 
Exhaust Gas -Lvg T/C-R 

Mani fo ld Pressure-LH 
Mani lbk j Pressure-Rt 

M W 

•F , 

•F . 

•F , 

R f l ' F 
Rfl-'F 

•F . 

•F. 
•F 

- F . 

hg 

hg 

Gttierator (X 8400) 
Sta KWH meter-starl 
Sta KWH meter-stop 
Generator Digital Counter 
Generator volts 
Generator amps 
Generator vars 

3,1 I 4.0 I 45 I 56 I 

T E S T « 1 

MPP UNIT N O . 

D A T A : 

Dia. of tank 

Vo l . o f tank 

Ht, I rom f k » f 

C A L C U L A T I O N S : 
% of tank j - h / D 

u l -
u2> 

5 

iS. 
579 581 

I 

0.40635 

0 3 8 0 2 0 6 3 

Tank level start [ h i ) 

Tank level stop [h2) 

Vo ld i f f= 18.77 j gal. 

f[u)=(pifflH[(1'2)Hj)-@SORT(ii-(1-u)'( 1'4)-eASIN[1-2-uH 
f(u1h 0.2995013 
f|u2)« 0 2740635 

%tankri/|i[4/pl)'f(u)-100 
m a n k ( ( u l ) - 38,133534 
%tankf(u2)= 34.894849 

K W H 

K W H 

K W H 

V. 

A. 
MVARE 

8 5 0 0 2 

8500.6 

0.381 

•^.JI^SXBill 

" i r . ' - i ^ - : - -

8500,7 

8501.2 

0 465 

- . . - ; . • . -_ . • = 
.aKa:,;sKs. 

. ,V . i .",'-,-

8501,3 

8501.e 

0.53C 
^ . < « S S B 
. v * * ^ * - ^ ^ 

\,^ .:-.-.. 

8502 .C 

8502.6 
0.604 

Jiis.-'s/tSt'i 

8502.6 

8503,3 
0 6 6 7 

,. ^^Z 'X i -S! ' 

i j iOi iMmas: 
„ s " ~ r » ^ : : 

Volume in lank 
V o l o f f ( u l f 
Vol of t(u2)-

358.56536 
377,33709 

16.77 gal. 

Maalaea Power Plant 

SuOted: Heat Rale Tasting 
12-07-04 
Unit No,: 5 

F,0,Temp. "F, 
F.O, Temp. (Corr.) 
F,0.-slar1 gat, 
FO.-end gaL 
F.O, Drain Tnk-slart 
F.O, Drain Tnk-end. gal, 
PT RATIO 
KW(Gen.) 
KW(/kui.) 
BTU/gal (Approx.) 
BTU/gal (Test Lab) 

HEAT RATE (/VPPROX.)G 
HEAT RATE (/VPPROX.jN 
HEAT RATE (ACTUAL K J 
HEAT RATE (ACTUAL KJ 

T E S T L O A D S - M W 
3.2 

85 

0 9675 

677020 

677020 

0 
(233 43 ) 

6 4 

3,300 

4 6 67 

138,035 

133,071 

9,946 

10,093 

10,016 

10,165 

3.9 

65 
0 .9875 

677356 

677817 

C 

73 .18 

8 4 

3,906 

93 .33 

138,095 

139,071 

10,063 

10,330 

10,155 

10,403 

4 5 
88 

0 .9860 

677713 

677801 

0 

[141.00) 

8.4 

4 ,452 

93 ,33 

138,095 

139,071 

9,790 

9,999 

9,859 

10,070 

5 1 
93 

0 .9835 

678004 

8 7 8 4 1 3 
0 

( 4 5 4 5 ) 

8 4 

5,074 

93 .33 

138,095 
139,071 

9 ,729 
9 ,913 

9 ,798 

9 ,983 

5.6 

9 3 
0.9835 

678497 

6 7 8 9 2 2 

0 

18.77 

8 4 

5,603 

93 ,33 

138,095 

139,071 

9,647 

10,014 

9,917 

10,085 

AuiUaries (X 1400) 
A U I , docked-start 
Aui . iMcked-slop 
Aui. toad indicalor 
Aux, volts 
A U I , amps 

K W H 

K W H 

K W 

V. 

A 

1363.2 

1262.3 

,--:-."*̂ :. . i i : . ; i i - . -

30 

1363 4 

1363 6 

i . ! , . . - * , •* 

57 

1 2 6 2 6 

1262.8 
,.- J T ; n'-S 

.-^-.J^-j'^K 

SG 

1263.3 

1263.1 
. , ^ - " . i " 

• • ;•£: . - r ' 

5C 

1263.1 

1283,3 
, : ^ - . - s « : s 
I J. :* s^-fS^ 

50 

Fuel Oil 
F O. tank level-slarl 
F O. tank levet-end 
F O. meter rdg-start 
F O. meler rdg-end 
F O. temp. 
F.O, drain tank-start 
F O. dram tank-end 

gal, 
•F, 

37,00 
21.50 

677020 
677020 

65 

32 00 
36.75 

677256 
677617 

85 

-
-

37.00 
27-75 

677712 
677891 

68 

36 5C 
33.5C 

676094 
678413 

93 

. 
-

35.5 
36.75 

676497 
678923 

93 

-
-

Fuel Oil Analysis 
API gravity @ 60 'F. 
Sulfur, Wl. % 
Higher tieating vakje STU'gsl TEST BY: KWCF 
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CALCULATIONS FOR HEAT RATE CURVE 
by: Rodney Jung 

M-5 
12-07-04 

DATA: 
GENERATED (MW) 
HEAT RATE(BTU/MW)G 
HEAT RATE(8TU/MW)N 
NUMBER OF TESTS 
PRICE OF FUEUBBL 
H.H.V. (BTU/BBL) 

A. B.C CONSTANTS 
GROSSA* 17.929.74 

B= (3,385 093) 
C- 331.1965 

PREDICTED VALUES; 
GENERATED (MW)G 
HEAT RATE(BTUfl/W)G 
GENERATED (MW)N 
HEAT RATE(BTUJWW)N 
GROSS (MBTU) 
NET (MBTU) 
COST/KWH 
GTKWH 
G/PS-H 

Fuel Tested: 

4 
$72,1288 

139,071 

30 
11,055 

3.0 
11,386 
33,166 
33 627 

$0.1365 
273,15 
198.99 

Tested by 

3,906 
10,155 
10,403 

ad. 
ad. 

NETA-
B-
C-

3,1 
10.029 

3,1 
11.249 
33.679 
34 347 

$0,1350 
270 02 
196,72 

12-16-04 
E.Wong 

4.452 
9,859 

10,070 

18,732 45 
(3,493.131) 

348.1164 

32 
10,809 

32 
11,113 
34 588 
35 062 

$0.1335 
287.06 
194.56 

5.074 
9,798 
9,982 

34 
10,589 

34 
10.880 
36.003 
36 484 

$0,1308 
26163 
190,60 

5.G03 
9,917 

10,085 

36 
10396 

36 
10,669 
37.425 
37.909 

$0,1284 
256 85 
187,13 

38 
10,229 

3.8 
10,485 
38,870 
39 355 

$0.1363 
353.73 
184.12 

4,0 
10,089 

3.9 
10,330 
40.354 
40 356 

$0.1246 
243 26 
181,53 

4 2 
9975 

4.1 
10,303 
41.894 
41.897 

$0.1332 
246 45 
179.54 

4 4 
3,887 

4.3 
10,103 
43.504 
43 507 

$0.1221 
244.29 
177.97 

4.6 
9,826 

4 5 
10,030 
45.202 
45 203 

$0.1313 
243.79 
176.88 

4.8 
3,732 

4.7 
9,986 

47.002 
47.001 

$0.1209 
341.94 
176.36 

PREDICTED V/kLUES (CONT.) 
GENERATED [MW)G 
HEAT RATEIBTU/MWJG 
GENERATED (MWjN 
HEAT RATE(BTU/MW)N 
GROSS (MBTU) 
NET (MBTU) 
COST/KWH 
GIKWH 
Gff>S-H 

5.0 
9,784 

4.9 
9,970 

48.921 
46.919 

$0,1208 
341,74 
176.13 

5.3 
9,803 

5.1 
9,381 

50,375 
50 971 

$0,1211 
342 30 
176 45 

54 
9,848 

5.3 
10,031 
53,179 
53,177 

$0,1316 
343 32 
177.26 

5 6 
9,930 

5.5 
10,088 
55.549 
55 551 

$0,1325 
345 09 
178 55 

s.a 
10,018 

5.7 
10.181 
58.102 
58.111 

$0.1337 
247,51 
180,32 

6 0 
10,142 

59 
10,306 
80.854 
80 874 

$0,1252 
250.59 
182.56 

6,1 
10,314 

8.0 
10,378 
83.308 
63.336 

$0,1261 
252,37 
183.86 

6.2 
10,293 

6 1 
10,457 
83.819 
83 858 

S0.1271 
254 32 
165 26 

WORKSHE' (GROSS) WORKSHE- (NET) 

MEGAWATTS = X HEAT RATE - Y 

0 
3.906 
4.453 

5.0736 
5.6028 

X'2 X'3 X'4 V YX YX-2 
0 0 0 0 0 0 

15.256836 59593201 233.77104 10154.76891 39664.527 15492964 
19.830304 88.239993 393.64445 9658.975369 43692,158 195407,69 

35,74141696 130.60165 663 62055 9798 074304 49711.51 252218.32 
31.39136784 175.87956 98541797 9918973505 55562 619 311307.36 

92.209324S 45*3144 2373.654 33738.73303 188831.01 313861,21 

8.53131584 
-7944.082779 
-869 6615402 
62.09702197 
591,9458378 

331,1965487 
-3285 03315 
17929.74006 

MEGAWATTS • X HEAT RATE • Y 
X X"2 X*3 X*4 Y YX YX'3 

O O O O O O O 
3 906 15.256836 59.593201 232,77104 10403.356 40635,507 158722.29 
4452 19820304 66,239993 392.84445 10070.088 44632.033 199592,21 

5.0738 35.741417 130 60165 662.63055 9961.6964 50643.135 256943.01 
58028 31.391368 17567956 96541797 10064.972 56504 083 316581.08 

O O O O O O O 

19.0344 32.203925 454.3144 2273.654 40540.113 192614.76 931838.59 

6 5313158 
-10846.33 
-1197.688 
62,097022 
591.94584 

348,11639 
-3493.121 
18732 443 
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MAUI ELECTRIC CO., LID. 
MAALAEA POWER PLANT 
HEAT RATE TEST DATA 

CALCULATIONS FOR VOLUMES IN HORIZONTAL CYLINDRICAL TANKS 
By: Rodney Jung 
06-07-04 

MAUI ELECTRIC COMPANY. tNC, 

MPP UNIT NO, 5 
DATE: 06-07-04 

Gross Load - (M4-3) -

Generator (X 6400) 
Std KWH meter-start 
Std KWH meter-stop 
Generator Digital Counter 
Generator volts 
Generator amps 
Generator vais 

MWH ) 3.1 I 4 0 

TEST»1 
MPP UNIT NO. 

OATA: 
Dia. of lank 

] Vol. of tank 
Ht. from floor 

573 581 
Tank level start (h1) 
Tank level Hop (n2) 

Actual Test Ittad 
DescnpOon\TtfTie 
Ambienl air tamp 
Manifokl Air-Left 
Manifokl Air-Right 
Inlercooier Water-In 
Intercooler Water-Out 
Jackel Watsr4n 
Jackel Water-Out 
Eihaust Gas-Lvg T/C-L 
Eihaust Gas-Lvg T/C-R 
ManifoM Preaiura-Ln 
Manifold Pressure-Rt 

MW 

•F, 
•F, 
•F, 

R/L*F 
Rrt.*F 

•F, 
•F, 
•F, 
•F, 
hg 
'ig 

KWH 
KWH 
KWH 

CALCULATIONS: 
% of lank u=h(D 

OOOl gal. 

0.3956333 
0.3958333 

f(u)-(pt«)^([1/2^u)•OSORT[u•{1-u)t(1/4)-eASIN(1-2-ua 
f(u1>- 0 2693909 
f(u3p 0.3893909 

% tank Sll •(4/pi)t[ul '100 
KUnkf[u1)= 36.633664 
%lankf( j2)- 36,833664 

Volume in tank 
Volotl[u1)= 
Vol of ((u3)-

366,10008 
366,10006 

0.00 gal. 

Maalaea Power Plant 

SubfOd: Heat Rate Tasting 
06-07-04 
Unit No,: 5 

F,0,Temp, "F, 
F.O. lemp. (Cort,) 
F,0.-stail gal, 
F.O.-end gaL 
F,0. Drain Tnk-starl 
F.O. Drain Tnk-end, gal, 
PT RATIO 
KW(Gen,) 
KW(Aui.) 
BTU/gal (/Vpprai.) 
BTU/gal (Test Lab) 

HEAT RATE [/kPPROX,)G 
HEAT RATE (/VPPfiOX.jN 
HEAT RATE (ACTUAL)-G 
HEAT RATE (ACTU>kL)-N 

T E S T L O A D S - M W 
3.1 

90 
09850 

887279 
687620 

0 
104.81 

6.4 
3,074 

140 00 
138,035 
138,681 

10,450 
10,949 
10,509 
11.011 

4.1 
92 

0.9840 
687620 
887966 

C 
59 46 

84 
4,116 
93 33 

138,095 
138,881 

10,120 
10,355 
10,178 
10,414 

4.5 
6e 

09660 
687986 
686362 

0 
61.90 

84 
4,536 

-139306.7 
138,095 
138,881 

9,729 
306 

9,784 
307 

5.1 
8C 

0.9860 
888362 
B8875G 

C 
27.32 

84 
5,099 
9033 

138,095 
138,861 

9,792 
9,975 
9,848 

10,031 

58 
88 

0.9860 
889159 
889582 

0 
0.00 

84 
5,811 
03 33 

138,095 
138,681 

10,265 
10,436 
10,323 
10,496 

AuiiHiaries (X 1400) 
Am, dodied-starl 
A U I , docked-stop 
Aui, toad indtoator 
A U I . volts 
A U I , amps 

KWH 
KWH 
KW 
V, 
A. 

401.2 
401,5 

•..^^•:^3fX 

^,E^-.r:5T; 
50 

401.5 
401.7 

Tite^^ixs. 
iEB^aCs 

55 

401.8 
102.0 

: s s i - : i t i 
^1 -i.-.;s;: 

55 

402.1 
4023 

_sc;.-;"s& 
mi>:i-^jiiS 

55 

403.4 
403.6 

i « ^ - 4 W 
SfS«-"asK 

50 

Fuel Oil 
F.O, tank level-start 
F.O, tank level-end 
F.O. mater nlg-start 
F.O. meter nlg-end 
F.O. temp. 
F.O drain tank-start 
F.O. drain tank-end 

gal. 
gal, 
•F, 

30.00 
27.50 

887279 
887620 

90 

33.00 
37.00 

887620 
687986 

92 

23.00 
26.50 

887986 
868362 

68 

1900 
21,00 

868362 
888756 

88 

-

36 
36 

889159 
889583 

88 

Fuel Oil Analysis 
API gravity Q 60 'F. 
Sulfur. Wl .% 
Higtiar heating vakie BTU/gal TEST BY: R Navarro 
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CALCULATIONS FOR HEAT RATE CURVE 
by: Rodney Jung 

M-5 
06-07-04 

DATA: 
GENERATED (MW) 
HEAT RATE(BTU/MW)G 
HEAT RATE(BTU/MW)N 
NUMBER OF TESTS 
PRICE OF FUEUBBL 
H.H.V, [BTU/BBL) 

A.B, CCONST/VNTS: 
GROSS A- 14,986.94 

B- (3,165.134) 
C- 334 4740 

PREDICTED V/kLUES; 
GENERATED (MW)G 
HEAT RATE(BTU/MW)G 
GENERATED (MWjN 
HEAT RATE(BTU/WW)N 
GROSS (MBTU) 
NET(MBTU) 
COST/KWH 
G/KWH 
G/PS-H 

Fuel Tested: 

3.074 
10,509 
11,011 

4 
$58.5058 

138,681 

3,0 
10.602 

2.0 
11.124 
31.605 
31.815 

$0.1083 
261.94 
190 83 

Tested by: 

4,116 
10,176 
10,414 

a d 
Bd 

NETA-
B> 
C* 

3.1 
10,526 

3.0 
11,011 
32.638 
32.814 

$0,1056 
360.13 
183 51 

06-11-04 
K.Nakamatsu 

17510 40 
(3,965.903) 

312.3379 

3.2 
10,460 

3.1 
10,918 
33.470 
33.411 

$0.1049 
258.43 
188.27 

5 099 
9,846 

10,031 

34 
10,336 

33 
10,738 
35.142 
35.005 

$0.1037 
255 38 
186.05 

5 611 
10323 
10.498 

3.6 
10,231 

3,5 
10582 
36.832 
38 613 

SO. 1028 
352,79 
184,18 

3.8 
10,145 

3,7 
10,451 
38.552 
38.251 

$0.1018 
250 66 
182.61 

4J) 
10.07S 

3.3 
10.345 
40.312 
33.932 

$0.1011 
249 00 
181.40 

4 2 
10.029 

4,1 
10,264 
42,124 
42.152 

$0.1006 
247.60 
180 53 

44 
10,000 

43 
10,208 
43 999 
43,965 

$0.1003 
247 07 
180 00 

4.6 
9,383 

4.5 
10,178 
45 948 
46.867 

$0.1003 
346.80 
179.80 

4,8 
9,997 

4,7 
10,173 
47.984 
47.875 

SO. 1003 
346.99 
179.94 

PREDICTED VALUES (CONT,): 
GENERATED (MW)G 
HEAT RATE(BTU/MW)G 
GENERATED (MW)N 
HEAT RATE(BTU/MW)N 
GROSS (MBTU) 
NET (MBTU) 
COST/KWH 
G/KWH 
G/PS-H 

S.O 
10,023 

4.9 
10,191 
50,118 
50.003 

$0.1005 
247.65 
160.42 

5 2 
10,068 

5,1 
10,335 
52.356 
52.267 

$0.1010 
248.77 
18123 

54 
10,133 

5.3 
10,304 
54,715 
54,681 

$0.1016 
250.35 
182.38 

5 6 
10,315 

5.5 
10,398 
57.306 
57,259 

$0.1025 
352.39 
183 68 

5,B 
10,317 

5,7 
10,517 
59,838 
60.019 

$0.1035 
254.90 
185.70 

6.0 
10,437 

5.9 
10,661 
62.623 
63.973 

$0,1047 
357,88 
187.87 

8.1 
10,504 

6,0 
10,743 
64.077 
64 528 

SO.1054 
259.54 
189,08 

6 2 
10,576 

6,1 
10,630 
65 573 
88138 

$0.1061 
261,31 
190.37 

WORKSHEi (GROSS) WORKSHE- (NET) 

MEGAWATTS - X HEAT RATE • Y 

3.0744 
4.116 

0 
50388 
5.6112 

0 

X-2 X-3 X-4 Y YX YX-2 
9.45193536 2905903 89.339082 1050945152 32310258 99334 656 

16.941456 63.731033 287.01293 10177.69837 41691406 17242503 
0 0 0 0 0 0 

25,99776144 132,55739 875 6838 9847,791534 50311.913 356020.54 
31.48556544 176.6718 991.34083 10322.95941 57924.13 325024 21 

0 0 0 O O O 

17,9004 63.87671824 40801935 3043.5764 40857.90074 183337.77 852804.43 

15,0825528 
-15808.89607 
-2021,673707 

130.650208 
1139 001915 

234 4739674 
-2165.1339 

14986.93916 

MEGAWATTS i X HEAT RATE - V 
X X-2 X-3 X-4 Y YX VX-2 
3.0744 94519354 29.05903 89339082 11010.857 33851.778 10407391 
4,116 16.941456 69,731033 267.01293 1041364 42663 364 176425.81 

O O O O O O O 
50986 25.997761 132.55739 6758836 10031418 51148,185 360794.37 
5.6113 31.485565 1786718 991.34083 10497.57 58903,963 330521,92 

O O O O O O O 

17.9004 83B7671B 408 01925 20435764 41353682 186767.29 8716158 

15.082553 
-31674 

-3318.534 
130.65021 
1139.0019 

312.3973 
-3965.903 
17210.404 
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H4AUI ELECTRIC CO , LTD, 
MAAL/VEA POWER PLANT 
HEAT RATE TEST DATA 

CALCULATIONS FOR VOLUMES IN HORIZONTAL CYLINDRICAL TANKS 
By: Rodney Jung 
06-26-02 

MAUr ELECTRIC COMPANY. WC. 

MPP UNIT NO. 5 
DATE: 06-2fr02 

Gross Load - (M4-9) - > 

Actual Test Load 
DescnpoonVTima 

Ambient air len^ 
ManHokl Air-Len 
k/anifokl Air-Righl 
Inlercodef Waler-ki 
Inlercooier Waler-Out 
Jacket Water-In 
Jackal Water-Out 
Eihaust Gas-Lvg T/C-L 
Eihaust Gas-Lvg T/C-R 
Manifokl Pressure-Lft 
Manifokl Pressure-Rt 

Generator (X 8400) 
Std KWH meter-Stan 
Std KWH meter-slop 
Generator Digital Counter 
Generator volta 
Generator amps 
Genenlpr vars 

R/L-F. 
R/L-F. 

4.0 I 4 S" sre 581 
Tanklevel start (hi) 
Tank level stop (n2) 

3.083 
0748 

74 
105 
104 
100 
111 
153 
158 

5.7 
5,7 

4066 
0853 

75 
113 
111 
103 
135 
155 
164 

63 
a.3 

4.503 
10O9 

83 
133 
131 
109 
137 
158 
164 

95 
9,5 

4996 
1123 

83 
127 
135 
109 
145 

153 5 
16e 

-
-11 0 
11.0 

5 619 
1250 

83 
137 
132 
112 
157 

1585 
166 

-
13.1 
13,1 

TESTdl 
MPP UNIT NO. 

DATA: 
Dia, of tank 

] Vol. of tank 
Ht, from fkxn 7 

VoldtfC 
CALCULATIONS: 
% of tank u-tWD 

u l - 0.6354167 
u2- 0 5885417 

f(uHl>ifflH((1'3)^)'©SORT(u-(1-u)'(l«4)-e/^SIN(l-ruH 
f(u1)- 0.5364416 
f[u2)- 0 4807756 

%tankriII'(4'pi)*f(u)'10D 
14tankf(u1)- 67.028631 
%tankf(u3)- 61.214275 

I 33.70 I gal. 

KWH 
KWH 
KWH 
V, 
A. 

MVARf 

2170.6 
2171.0 
0.367 
4000 
460 
1 3 

2171,1 
2171,6 
0 464 
4000 

600 
12 

2171,7 
2172.2 
0 536 
40O0 

650 
12 

2172 4 
2172,a 

0.595 
4OO0 

720 
1.1 

2173.3 
2173.9 

0 689 
4000 

810 
1.1 

Volume In tank 
Voloff(ul)-
Vol or f(u2)-

191.09585 
224.79483 

33,70 gal. 

Maalaea Power Plant 

Sutafed: Haal Rale Testing 
09-26432 
Unt No: 5 

F.O. Temp. 'F, 
F,0, Temp, (Cort,) 
F.O-start gal, 
F.O,-end gaL 
F.O, Drain Tnk-stan 
F.O, Drain Tnk-end, gal, 
PT RATIO 
KW{Gen,) 
KW[Aui.) 
BTU/gal (Approx.) 
BTU/gal (Test Lab) 

HEAT RATE (APPROX,)G 
HEAT RATE (APPROX,)N 
HEAT RATE [ACTU/y.)-G 
HEAT RATE [ACTU>U.)-N 

0 

3 1 
93 

0.3835 
796696 
796696 

0 
(22323) 

84 
3,063 
93.33 

138,095 
138,453 

10,099 
10,414 
10,125 
10,441 

0 0 0 
T E S T L O A D S - M W 

4,1 
95 

0.9825 
796921 
797294 

0 
82.53 

64 
4.066 

140 00 
138,095 
138,453 

9,694 
10,039 
9,719 

10,065 

4 5 
95 

0.9835 
797294 
737683 

C 
87.30 

8.4 
4.502 

140 00 
138,095 
138.453 

9,372 
9,570 
9,398 
9,595 

5.0 
96 

0.9820 
797689 
798103 

0 
80.94 

84 
4,998 

140 00 
138,095 
138453 

9,579 
9,856 
9,804 
3,681 

5 6 
100 

09800 
798103 
798541 

0 
33.70 

8.4 
5,620 
93.33 

136.095 
136,453 

9,736 
9.901 
9,763 
9,937 

AuiUtlaries (X 1400) 
A U I , docked-stan 
Aux. Oocked-stop 
Aux. toad indicalor 
Aux. volts 
Aux, amps 

KWH 
KWH 
KW 
V, 
A, 

7200.4 
7200.6 

38 

7200.6 
7200.9 

51 

7200.9 
7201.2 

61 

7201.2 
7201.5 

57 

7301,6 
7301.8 

57 

Fuel Oil 
F.O. tank level-slsit 
F.O. tank level-end 
F.O. meter nlg-start 
F.O, meter rdg-end 
FO, lemp. 
F.O. drain lank-start 
F.O, drain tank-end 

36.25 
31,00 

796696 
796696 

93 

31,75 
37,16 

796931 
737234 

35 

31.51 
37 35 

737294 
79768G 

95 

-

32.OC 
36 OC 

79768E 
798103 

96 

. 
-

345 
26 75 

798103 
798541 

IOO 

Fuel Oil Analysis 
API gravity Q 60 *F. 
Sulfur, Wl, % 
Higher heating vakie BTU/gal TEST BY: E.Cravalho 
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CALCUIATIONS FOR HEAT RATE CURVE 
by: Rodney Jung 

M-5 
06-26-02 

DATA: 
GENERATED (MW) 
HEAT RATE(BTU'MW)G 
HEAT RATE(BTU/MW)N 
NUMBER OF TESTS 
PRICE OF FUEUBBL 
H H V . (BTU/BBL) 

A, B,C CONSTANTS: 
GROSS A= 15,377.92 

B - (2,553.338) 
C - 276.9043 

PREDICTED VALUES; 
GENERATED (MW)G 
HEAT RATE(BTU/MW)G 
GENERATED (MW)N 
HEAT RATE( BTU/M W)N 
GROSS (MBTU) 
NET (MBTU) 
COST/KWH 
OnONH 
QPS-H 

FuelTasled: 

3.083 
10,099 
10.414 

5 
$35.3579 

138,453 

30 
10,192 

2.9 
10,502 
30,576 
30.535 

$0.0618 
351.82 
183.46 

Tested by: 

4.066 
3.694 

10,039 

act. 
ad. 

NETA-
B-
C-

3.1 
10,105 

3,0 
10,422 
31,326 
31,337 

$0.0613 
249 67 
181,83 

07-02-02 
KNakamalsu 

4.503 
9.373 
3,570 

14,981.24 
(3,169 096) 

225.3089 

33 
10,024 

3,1 
10,347 
32.075 
32.146 

$0,0606 
J47.66 
180.42 

4.998 
9,579 
9,856 

3.4 
9,877 

3.3 
10,211 
33.563 
33,764 

$0.0599 
244 04 
177.79 

5 630 
9.736 
9,901 

3.6 
9,753 

3.5 
10,092 
35,111 
35 391 

$0.0591 
340.97 
175.55 

3.8 
9,651 

3,7 
9,992 

36 674 
37 038 

$0.0585 
238 45 
173.72 

4 0 
9,571 

3.9 
9,910 

36 384 
38 352 

S0.0580 
336 48 
173.28 

43 
9,513 

4.1 
9,845 

39.956 
39.973 

SO .057 7 
335.05 
171.24 

4.4 
9478 

4,3 
3,739 

41.702 
41.745 

$0,0575 
23417 
170,60 

46 
9,464 

45 
9,771 

43,536 
43.576 

$0.0574 
233 84 
170.36 

4.8 
9,473 

4,7 
9,761 

45.471 
45.485 

$0.0574 
234 05 
170 51 

PREDICTED VALUES (CONT,): 
GENERATED (MW)G 
HEAT RATE(BTU/MW)G 
GENERATED (MW)N 
HEAT RATE(BTU'MW)N 
GROSS (MBTU) 
NET (MBTU) 
COST/KWH 
GrtOVH 
G/PS-H 

5 0 
9,504 

4.9 
9,788 

47,519 
47 475 

$0.0576 
234 83 
171,07 

5.2 
9,557 

5.1 
3,794 

43.696 
43553 

$0.0573 
23613 
173 02 

54 
3,632 

53 
3,838 

52,013 
51,749 

$0.0584 
J37,98 
173.38 

5.6 
9,729 

5.5 
9,900 

54 485 
54 054 

SO 0590 
240,39 
175.13 

56 
9,649 

5.7 
9,980 

57.124 
56 952 

S0.0597 
243.34 
177.26 

6.0 
9,991 

5.9 
10,078 
59.943 
59 526 

$0.0606 
246 84 
179.63 

61 
10,070 

6 0 
10,133 
61425 
60 889 

$0.0611 
248 60 
161 25 

6.2 
10,154 

10,194 
63.357 

OOOO 
$0.0616 

250.89 
183.78 

WORKSHEI (GROSS) WORKSHE (NET) 

MEGAWATTS - X 
X 
3.0828 
4.D656 
45024 

4.998 
5 8196 

0 

32 2684 

a» 
b» 
d -
e= 
f-

X-2 
9.503655B4 

16 52910336 
20.37160576 

24 980004 
31.57990416 

0 

102.8642731 

1843972704 
-21956,32131 
-2942 044179 
159.8070206 

1397,73971 

HEAT (WTE = Y 
X-3 X-4 V VX YX'3 

39 39787 90.319474 10099,00117 31133.201 95977.431 
67 200733 373 31128 9693 645681 39410.487 160227 37 
91.270878 410.938 9272*37911 41748.234 187967 31 
12465006 6240006 9579*74975 4787B216 23923532 
177.46643 397.29035 9736 488777 54715.172 307477.38 

0 0 0 0 0 

490.06596 3395.7597 48381.04873 314885.3 990944.62 

278.9043419 
-2559.32758 
15377.92305 

MEGAWATTS » X HEAT RATE = Y 
X X*2 X-3 X-4 Y YX YX*2 
3.0828 9.5036558 2929787 90319474 10414.399 33105.202 98973.317 
40656 16.529103 67 300723 373.21126 10039354 40815.996 165941.51 
4.5024 20.271606 91 370678 410.938 9570.0123 43088.026 133393.53 

4.998 24.980004 124 85006 624.0006 9855 5405 49257,992 246191.44 
5.6196 31,579904 177 46643 937.29035 3900 9267 55639.259 312670.38 

O O O O O O O 

323664 103.86427 490.08596 2395,7597 49780.135 320906.48 101777G.B 

18 433727 
-31713.51 
-3391,587 
159.80702 
1397,7397 

335 30891 
-3169.096 
14981,238 
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MAUI ELECTRIC CO., LTD, 
MAALAEA POWER PLANT 
HEAT RATE TEST OATA 

CALCULATIONS FOR VOLUMES IN HORIZONTAL CYLINDRICAL TANKS 
By: Rodney Jung 
11-14-01 

MAUI ELECTRIC COMP/kNY. INC. 

MPP UNIT NO. 5 
DATE: 11-14-01 

Grass Load - (hM-S) - > 

/Vctual Test Load 
DescriptonVTime 

Amtiiem air temp 
ManfoM /Mr-Lefl 
Manifokl /Vir-Righl 
Intercooter Watei-ln 
tntercooler Water-Ou« 
Jackel Water-In 
Jacket Water-Out 
Eifiaust Gas-Lvg T/C-L 
Eihaust Gas-Lvg T/C-R 
ManHoU Pressure-Lfl 
Manifokl PressufB-Rl 

(3ener81or (X 8400) 
Std KWH rneter-start 
Std KWH meler-stop 
Generator Digdal Counter 
Generator volts 
Generator amps 
C>enerator vars 

MWH I 3.1 I 40 I 4.5~ 

Rf l -T, 
Rn.-F, 

• F , 

3.02 
0818 

71 
107 
105 

12 
IC 

145 
152 

5.8 
5.8 

4.032 
0933 

72 
i i e 
113 

13 
10.5 
152 
16C 

86 
8.6 

4.968 
1051 

74 
132 
124 
13 
11 

155 
163 

11.8 
118 

5 619 
1308 

74 
i3e 
139 
11,5 
11.5 
156 
165 

14.0 
14 0 

TEST«1 
MPP UNIT NO 

DATA 
Dia, of tank 
Vol. of tank 
Ht, (rom floor 

CyU_CULATIONS: 
% of tank ush/D 

u1« 
u3: 

5 

46 
579.581 

Z 

0 5833333 
0.4479167 

Tanklevel slan (hi) 
Tank level slop (n2) 

Vol diff- 99.57] gal. 

f[uHpraH(("2)-u)-eSORT[u*(1-u)-(1/4)-©ASlN[1-2-u)l 
f(ul)- 0 475645 
f(u3)' 0,3407101 

%tankfill = (4/oi)f(u)M00 
%tankf(u1)- 60 561001 
14 lank I(u3)- 43.360556 

KWH 
KWH 
KWH 
V, 
A, 

MVARE 

680.3 
880.7 
0.360 
4000 

480 
1.5 

680.B 
681.3 
0 480 
4100 

610 
1.6 

681.5 
683.1 
0.595 
4100 

730 
1.6 

683.2 
682.9 
0 669 
41O0 

620 
14 

Vf^me in tank 
Vc]loff(u1>-
Vol of f(u2)-

228.58095 
32615554 

99 57 gsL 

Maalaea Power Plant 

Subject: Heat Rate Testing 
11-14-01 
UmNo,: 5 

F.O Tamp "F, 
F.O Temp, (Corr.) 
F.O.-start gal. 
F.O -end gal. 
F.O. Drain Tnk-xtart 
F.O. Dram Tnk-er>d, gal. 
PTfWTlO 
KW[Gen.) 
KW(Aux,) 
BTU/gal (/Vpprox.) 
BTU/gal (TesI Lab) 

HEAT RATE (APPROX.)G 
HEAT RATE [APPROX.)N 
HEAT RATE (ACTU/y.)-G 
HEAT RATE (ACTUALH^ 

T E S T L O A D S - M W 
3 0 

97 
0 9815 

888805 
889268 

0 
159.90 

84 
3,034 
46.67 

136,095 
0 

9,551 
9,701 

0 
0 

4.0 
97 

0.9815 
889368 
889620 

0 
61.34 

84 
4,032 
93,33 

138,095 
0 

9,771 
10,002 

0 
0 

5.0 
97 

0.9815 
889620 
890078 

C 
103 43 

84 
4,938 
93,33 

138,095 
0 

9,562 
0,744 

0 
0 

5.6 
97 

0.9815 
890076 
890576 

C 
99 57 

84 
5,820 
93.33 

138,095 
0 

9,658 
9,821 

0 
0 

0.0 
0 

1.0300 
0 
0 
0 

84 
OO 

0.00 
138,095 

0 

•DIV/OI 
toivm 
«orv/Di 
KiNm 

Auxilllaries (X 1400) 
Aux, docked-start 
Aux. docked-sldo 
Aux. kiad indicalor 
Aui. volts 
A U I . amps 

Fuel 04 
F.O. lank level-Stan 
F.O. tank level-end 
F.O. meter rdg-starl 
F O. meter rdg-end 
F.O. lemp. 
F.O. drain tank-start 
F.O. rlrain lank-end 

Fuel 04 Analysis 
API gravity © 60 "F, 
Sulfur. Wl, % 
Highef heating value 

KWH 
KWH 
KW 
V, 
A. 

6411.1 
6411 3 

40 

6411.3 
6411.5 

-
54 

6411 6 
6411.8 

50 

6411 9 
6412.1 

-
59 

24,50 
35 00 

686695 
689368 

97 

. 
-

30.25 
34 25 

68926« 
68963C 

97 

-

27.25 
34.00 

689620 
890076 

97 

-

27.0C 
33.5C 

690D7E 
69057e 

97 

-
-

BTU/gal TEST BY: E.Cravalho 
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CALCliLATIONS FOR HEAT RATE CURVE 
by: Rodnfly Jung 

M-5 
11-14-01 

DATA: 
GENERATED (MW) 
HEAT RATE[BTU(MW)G 
HEAT RATE [BTU/M W)N 
NUMBER OF TESTS 
PRICE OF FUEL^BL 
H.H.V, (BTU/BBL) 

A B, C CONST/WTS: 
GROSSA- 15,364.37 

B= (2,331.651) 
C- 334 2194 

PREDICTED VALUES: 
GENERATED (MW)G 
HEAT RATE(BTU/MW)G 
GENERATED [MW)N 
HEAT RATE(BTU/MW)N 
GROSS (MBTU) 
NET (MBTU) 
COST/KWH 
QKWH 
G/PS-H 

Fuel Tested: 

3 
S44.1957 

138,095 

30 
10.477 

3.0 
10,789 
31432 
31.864 

$0.0798 
258.87 
186.59 

Tested by: 

4.032 
9,771 

10,002 

ad. 
est. 

NETA-
B= 
C= 

3.1 
10,387 

3,1 
10,630 
32.200 
32.639 

$0.0791 
258.64 
186.97 

4.998 
9,562 
9,744 

16,069 77 
(2,502.576) 

247 4635 

32 
10,301 

3.2 
10,596 
32,965 
33 411 

$0.0765 
254.52 
165.43 

5.620 
9,658 
9,821 

3.4 
10,144 

3.4 
10,422 
34.491 
34.947 

$0,0773 
250.64 
182.60 

36 
10,006 

3.6 
10,268 
36.021 
36 434 

$0.0762 
247 22 
180.11 

3.8 
9,886 

3.8 
10,133 
37.566 
38 034 

$0.0753 
244.26 
177.95 

4 0 
9,785 

39 
10,019 
39 141 
39.141 

$0.0748 
241,77 
178.13 

42 
9.703 

4.1 
9,924 

40 753 
40.756 

$0.0739 
239.74 
174 66 

44 
3,640 

4.3 
9,849 

42.414 
42.418 

$0 0735 
236.17 
173.51 

4.6 
9,535 

4 5 
9.794 

44.136 
44.140 

SO 0731 
237.06 
172.71 

4.S 
3,569 

4,7 
9,759 

45 931 
45.933 

S0.0729 
236 43 
173 24 

PREDICTED VALUES (CONT.| 
<^NERATED (MW)G 
HEAT RATE(BTU/MW)G 
GENERATED (MW)N 
HEAT RATE(BTU/MW)N 
GROSS (MBTU) 
NET (MBTU) 
COST/KWH 
GWVH 
G/PS-H 

5.0 
9.562 

49 
9,743 

47.808 
47.808 

$0 0723 
236.24 
172.11 

5.2 
9,573 

5,1 
9,748 

49.780 
49.779 

SO .0729 
236.53 
172.33 

54 
9,803 

5,3 
9,772 

51,858 
51,657 

$0.0732 
337.27 
172.86 

56 
3.652 

5.5 
3,816 

54.053 
54 053 

$0.0735 
238.46 
173,74 

58 
9,720 

5.7 
9,873 

56.376 
56.379 

$0.0741 
24015 
174 96 

6.0 
9,806 

5.9 
9,963 

58.838 
58.648 

$0.0747 
242.29 
178.51 

6,1 
9,857 

60 
10,012 
60,125 
60,140 

$0 0751 
243 53 
177.42 

6 2 
9.912 

6.1 
10.066 
61451 
61472 

$0 0755 
244.89 
178.41 

WORKSHE' (C^ROSS) WORKSHE (NET) 

MEGAWATTS - X HEAT RATE » Y 
X-2 X*3 X*4 ¥ YX yX"2 

0 0 0 0 0 0 
16.357034 65.548321 264,29083 9770.664803 39396.127 156845.16 
24.960004 124.65006 624.0006 9561,580372 47766.779 23684833 

3157990416 177 46643 997.39035 9658.050371 54374.373 305000.3 

14.6496 7281633218 367 864B1 18855818 2899043545 141453.28 702693.6 

3.B40O1632 
-2S17.53574B 
^21,3074211 
36.65550116 
354.4397186 

234 213359 
-2331,65136 
15364 37335 

MEGAWATTS • X 
X X'2 

HEAT RAIE • Y 
X-3 X*4 YX YX*3 

4.033 16 357034 65 548331 264.29083 10002.402 40339.684 162609.29 
4.996 34.980004 124.85006 624.0006 3743.5324 46698,175 243333.46 

5.6196 31,579904 177.46643 997.29035 9621,1655 55191.021 31016146 
O O O O O O O 
O O O O O O O 

14 6496 73 816933 367 86481 1865.5818 29567.1 144218 88 716154 23 

3 6400163 
-4522 807 
-483 5432 
38 855501 
354 43372 

247 48351 
-2503 576 
16069,769 

y o n 
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MAUI ELECTRIC CO., LTD. 
MAALAEA POWER PLANT 
HEAT RATE TEST DATA 

CALCULATK3NS FOR VOLUMES IN HORIZONTAL CYLINORCAL TANKS 
By: Rodney Jung 
03-01-08 

MAUI ELECTRIC COMPANY. INC, 

MPP UNIT NO. 6 
DATE: 02-01-06 

Tested By: Colleen Fonl 

Recommended Tesi Loads MWH | 3.1 | 4.0 | I 58 I ~ 6 T 

Tested Gross Load-(M4-9) -
DescriplionVTime 
Ambient air temp 
ManifoU Air-LeR 
Manifokl /kir-Right 
Intercooler Water-In 
Menaxiler Waler-Out 
Jacket Water-In 
Jacket WaterOut 
Eihaust Gas-Lvg T/C-L 
Exhaust Gas-Lvg T/C-R 
Manifold Pressive-LD 
Manifold Pressure-Rt 

-: MWI 

•F. 
•F, 
•F. 

R/L-F 
R/L-F 

-F. 
-F. 
•F, 
•F, 
t « 
'>9 

Generator (X 8400) 
Std KWH meter-Stan 
Std KWH meter-stop 
(lenerator Digital Counter 
Generator volts 
Generator amps 
Generator vars 

TESTK1 
MPP UNIT NO 

DATA: 
DIa, of lank 
Vol. of tank 
Ht, from floor 

CALCULATKDNS: 
K of tank u»i/D 

U l -
u3i 

6 

4fi 

579 581 
I 

0 4427083 
0 4473167 

Tani< level start |H1) 
Tank level stop (h2) 

Vol diff-

33-75 
335 

-3.83 

f[u)-(pi(BH([1/2)-u)-esQRT[u-(1-uW1«)-eASIN(1-2-u)) 
((u1)- 0335533 
f(u3>: 0.3407101 

%tankBII-(4Jpil1(u)-100 
%lankf(u1)- 43.731393 
% tank f(u2>- 43.380556 

KWH 
KWH 
KWH 
V, 
A. 

MVARE 

8024 0 
8024 4 
0.37 

•«?* l= i . -
ii^lv-.UiM 
-*l l»i-<K 

60245 
6025C 

0.474 
^, : i9t !£^ 
iMlHi III 
l^iSafliii^ 

8025 2 
8025 7 

0530 
s^-s-sc-i 

aft̂ raBi:.-? 

6035 e 
6026 4 

0.596 
:'»a;»Si-

aKi^f^xm 
-naL^sa^ 

6036 8 
6027.3 

0.654 

v ^ w m i w 
-jik^OmtS 

Volume in tank 
Voloff(u1)-
Vol of f (u3f 

331,97593 
338.15554 

-3 82 gal. 

Maalaea Power Plant 

Subject Heal Rate Testing 
02-01-06 
Unit No,: 6 

F.O. Temp. f . 
F.O, Temp, (Corr.) 
F.O.-start gal, 
F.O.-end gal, 
F.O, Drain Tnk-starl 
F.O, Drain Tnk-end, gal, 
Multipker(il.DOO) 
KW(Gon.) 
KW(/kui.) 
BTU/gal (Apprpi,) 
BTU/gal (Test Lab) 

HEAT RATE (APPROX,)G 
HEAT RATE (APPROX.)N 
HEAT RATE (ACTUALKJ 
HEAT RATE (ACTUAL)+I 

T E S T L O A D S - M W 
3,1 

85 
0.9875 

434473 
434473 

0 
(214.341 

64 
3,108 
48 87 

138,035 
139,000 

3,405 
3,548 
9,466 
9,610 

4.0 
89 

0.9655 
434546 
434867 

0 
24.13 

64 
3,983 
46 67 

138,095 
133,000 

10,147 
10,268 
10J14 
10,335 

4 5 
Si 

09855 
435209 
435309 

C 
(398.81' 

84 
4,452 
93 33 

138,095 
139,000 

9,073 
9267 
9,133 
9,328 

5 0 
89 

0.9855 
435623 
435703 

0 
1186.051 

8.4 
5,006 
46 67 

136,095 
139,000 

9,706 
9,797 
9,770 
9,881 

5 5 
89 

0.9855 
436044 
438430 

0 
(3.83) 

B4 
5,494 
46 67 

138,095 
139.000 

9,409 
9,490 
9.471 
9,552 

AuiOiarias (X 1400) 
A U I . docked-start 
Aui, docked-stop 
A U I , load indicator 
A U I , volts 
^ n . ami>s 

KWH 
KWH 
KW 

A. 

38.3 
33.0 

^:i.:.VSSJ'̂ ' 

33,1 
33 2 

• îAsSSfS^ 

25 28 

33.2 
334 

- " - * * - * f 

•^-iiatewf 

31 

334 
39.5 

s«ioro=* 
-..iiK.-J--,wt 

35 

39.6 
397 

MsaflowK 
35 

Fuel Oil 
F.O, tank leve^tarl 
F,0, tank level-end 
F.O, meter rdg-starl 
F,0, meter rdg-end 
F.O. temp, 
F.O, drain tank-start 
F.O. drain tank-end 

33 35 
18.75 

434473 
434473 

85 
."^^if™*ta^ 
*S6S7SJM4 

19.5 
21.25 

434546 
434867 

BE 
-jiw^-Mim 
:'«.-fffi:if!E 

36 
15.5 

435309 
435309 

89 
-'•••JJMai 
î î̂ ^^Aî î  

36 
33.75 

435632 
435733 

89 
•^,^^^ar^^!^ 

•S*»aHW 

33 75 
33.5 

436044 
438420 

BS 
•i£:£iBmSi 
sgsaisea 

Fuel Oil Analysis 
API gravity @ 60 -F, 
Sulfur, Wt. X 
Higher healing value BTU/gal TEST BY: Colleen Ford 

13 
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CALCULATIONS FOR HEAT RATE CURVE 
by: Rodney Jung 

MPP UNIT NO 8 
DATE: 02-01-06 
Tested By: Colleen Fonl 
DATA: 
GENERATED (MW) 
HEAT RATE(BTU/MW)G 
HEAT RATE(BTU/MW)N 
NUMBER OF TESTS 
PRICE OF FUEL/BBL 
H.H.V. (BTU/BBL) 

A. B. C CONSTANTS: 
GROSSA- 13.560,91 

B- (2,063.981) 
C- 240,1649 

PREDICTED VALUES: 
GENERATED (MW)G 
HEAT RATE{BTU/MW)G 
GENERATED (MW)N 
HEAT RATE(BTU/MW)N 
GROSS (MBTU) 
NET (MBTU) 
COST/KWH 
GflOATH 
Gff'S-H 

Fuel Tasted: 

3.1 
9,466 
9,610 

3 
$79 7548 

139,000 

30 
9,531 

30 
9.661 

28.592 
28,532 

$0,1302 
235.46 
171,55 

Tested by: 

ad. 
act. 

NETA-
B= 
C-

1,1 
9,471 

3,1 
9.614 

29.359 
29.355 

S0.1394 
234.00 
170 47 

02-03-06 
rh 

4.5 
9,133 
9,326 

12,738.35 
(1,556.875) 

178,1531 

3.2 
9,416 

33 
9,571 

30 130 
30 179 

$0.1286 
232.G4 
169.48 

34 
9,320 

34 
3,494 

31 888 
31.838 

$0.1273 
230.27 
167,76 

5.5 
9,471 
9,552 

38 
9,243 

3.8 
9,432 

33.278 
33.516 

$0.1263 
228.38 
166.38 

3.8 
9,186 

3.8 
9,365 

34,907 
35.224 

$0.1255 
226 96 
165.35 

4.0 
9,148 

40 
9,151 

36,592 
36.968 

$0.1250 
236 02 
164 66 

4.3 
3.129 

4 2 
9,332 

38 343 
38 759 

$0.1247 
225.56 
164.32 

44 
9.129 

44 
9,327 

40.169 
40 604 

SO. 1247 
225 56 
164.33 

4.6 
9,149 

4.5 
9,336 

42,085 
42.076 

SO.1250 
326.05 
164.68 

48 
9,188 

4.7 
9,360 

44.101 
44,055 

$0.1255 
227.00 
165 38 

PREDICTED VALUES (CONT): 
GENERATED (MW)G 
HEAT RATE(BTU/MW)G 
GENERATED (MW)N 
HEAT RATE(BTU/MW)N 
GROSS (MBTU) 
NET (MBTU) 
COST/KWH 
G/KWH 
GIPS-H 

5,0 
9,Z4« 

49 
9,198 

46 238 
46.113 

SO.1263 
238.44 
166 42 

53 
9,323 

52 
9,450 

48 479 
48.698 

$0.1274 
230 34 
167.81 

54 
9.419 

5.4 
9,516 

50,864 
50.943 

$01287 
232.73 
183.55 

3.6 
9,535 

56 
9,597 

53.395 
53 393 

$01303 
335.58 
171.63 

58 
9,670 

5.8 
9,693 

56.084 
55.758 

$0.1331 
238.31 
174.05 

6.0 
9,824 

6.0 
9,801 

58.942 
58.346 

$0.1342 
242,72 
176.83 

6,1 
9,908 

6,1 
9,660 

60 436 
59.686 

$0,1354 
344.80 
178.34 

62 
9,397 

6.2 
9,924 

61,961 
61,065 

$0.1366 
247 00 
179.94 

WORKSHEET (GROSS) WORKSHEi (NET) 

MEGAWATTS •• X HEAT RATE - Y 

3.108 
0 

4452 

X-2 X-3 X'4 Y YX YX"2 
9.659664 30033236 93.309109 9466,1661 29420 644 91439984 

0 0 0 O D O 
19820304 B8239993 393.84445 3132.60763 40658.369 181011.06 

0 0 0 0 0 0 
30.179641 165,79488 910.61073 9470.93133 52039453 285829 

O O O 0 0 0 

13.0536 59659609 284 0571 13969643 28069.695 12210887 558280.05 

8.58335392 
313,111638 

-64.5713438 
73.3966426 
631623922 

240184906 
-2063.9812 
13560.9143 

MEGAWATTS • X HEAT RATE • Y 
X X-2 X-3 X-4 Y YX YX-2 
3.108 9.659664 30.022236 93.309109 9610.4G74 29869.333 32833.886 

O O O O O O O 
4452 19.620304 68 239993 392.84445 9328.1667 41526,996 184867.1 

O O O O O O O 
54938 30.179641 165.79488 910.61073 9552.0634 52475216 288277.85 

O O O O O O O 

130536 59659603 284.0571 1396,9643 26490.698 123873.55 565998.83 

8.5823539 
-1747.382 
-285.5398 
73.398643 
631-62393 

C - 176.15214 
B= -1556 875 
A- 12728.346 
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MAUI ELECTRIC CO., LTD. 
MAALAEA POWER PLANT 
HEAT RATE TEST DATA 

CALCULATIONS FOR VOLUMES IN HORIZONT/kL CYLINDRKAL TANKS 
By Rodney Jung 
03-18-05 

MAUI ELECTRIC COMPANY. INC, 

MPP UNfT NO. 6 
DATE: 03-18^)5 

Tested By: D K. Emestberg 

Recommended Tesi Loads 

Tested Gmss LDad-(M4.9) - : 
DescriptkinVTime 
Ambient air temp 
Manifokl Air-Letl 
Manifokl Air-Right 
Intercooler Waler-ln 
hitarcooler Waler-Out 
Jackel Waler4n 
JwJisi Waler-Out 
EitiausI Gas-Lvg T/C-L 
Eihaust Gas-Lvg T/C-R 
Manifold Pressure-Lit 
Manifold Pressure-Rl 

Generator (X 8400) 
Sid KWH meter-start 
Std KWH metat-stop 
Generator Digital Counter 
Generator volts 
Generelor amps 
Generator vars 

/kuillKanes(X14IXI) 
Aui , docked-start 
Auk, docked-stop 
A U I , foad indicalor 
Aui , volts 
/kui. amps 

I *-0 I SO I 56 I 

TEST 111 
MPP UNIT NO. 

DATA 
Dia. of lank 

•F, 
Rfl-'F, 
Rn.-F, 

3 Vol, of tank 
Ht. from floor 

49 
JT9.581 

Tank level Start (hi) 
Tank level stoo (h2) 

1 ^9-351 
CALCULATIONS: 
% of tank u-h/D 

u1 = 
u2-

KWH 
KWH 
KWH 
V, 
A. 

MVARS 

5155.3 
5155.7 

0 367 
. - ^ ^ . - - i 

3 : . f ^ - ! ^ ^ 

. . ^ , ~ i T i 

5155 9 
5156 3 

0 476 
, •- ^ ^ ' ^ ^ s : -

• ^ c S ^ ^ ^ S w 

^ = ; - - - 5 T - r 

51565 
5157 0 

0.534 
. - . : . -V-- . f , . 

' t - . ^ « ^ , a f . 

. - . - u v . . - . 

5157.3 
5157.E 

0.594 
- i i . - r S T i 

• " i -T i r^T, • • 

5156 
5158,7 

0664 

^ ^ - l a j a i f - w 

Z.-72^.-."-'-.-.^^ 

KWH 
KWH 
KW 
V, 
A. 

8953.0 
8953.1 

39 
• • ^ f f i f i - a - ' 

. « » : • - - » -

8953.2 
8953.3 

38 
• • ^ ^ . • s x . i i : . . 

. - " ! ~ ^ ^ V 

89534 
8953 6 

52 
. : « = j > ; ^ S i ^ - , 

.-. - - ^ - i - . . •). 

8953 6 
8953 6 

30 
B S K W i , ! ™ 

^ - v ^ 3 ^ . - . .-

8953.8 
8954.0 
35 

,,c:^-,siJ*» 
. . - . - v ^ . . j » . - . . . . . 

0 609375 
0.5416667 

f(u).(pi/8)^((1/2)-u)-©SORT(u-(l-u)'(1'4)"eASlN(l-2'u)] 
f ( u l ^ 0.5011954 
f(u2)- 04343175 

%tankf j = [4/pi)-f(u)'100 
M8nk f (u l ) - 63614183 
%l8nkl(u2)= 55399018 

Volume in tank 
Voloff(ul)-
Vol of f[u3)= 

309.72613 
259.0784 

49 35 gal. 

Maalaea Power f ^ n l 

Subied: Heat Rate Testing 
03-18-05 
Un4No,: 6 

F O. Temp. -F, 
F.O, Tamp. (Corr.) 
F O.-stan gal, 
F.O.-end gal, 
F.O, Drain Tnk-starl 
F.O, Drain Tnk-end, gal. 
Muliiplier(i1,000) 
KW (Gen.) 
KW(Aui.) 
BTU/gal (Apptoi.) 
BTU/gal (Test Lab) 

HEAT RATE (APPROX.JG 
HEAT RATE (APPROX.)N 
HEAT RATE (ACTUALH3 
HEAT RATE (ACTUAL^g 

T E S T L O A D S - M W 
3 1 

6f 
09860 

691156 
691537 

C 
155 88 

8.' 
3,083 
46.67 

136,095 
138.881 

0,943 
10,096 
10.000 
10,153 

4 0 
6£ 

0 9860 
631537 
691935 

C 
103,36 

8 ' 
3,998 
46.67 

138,095 
138,881 

10034 
10,153 
10,091 
10,210 

4 5 
BE 

09660 
691333 
692351 

0 
99 54 

84 
4,466 
93 33 

138,095 
136,881 

3,4BS 
3,686 
9,539 
9,741 

5.0 
8f 

0 3860 
692351 
692767 

C 
65.25 

8.4 
4,990 
93.33 

138,095 
138,881 

9,572 
9,754 
9,626 
9,810 

5.6 
69 

0.9855 
692767 
693206 

0 
49.35 

84 
5,578 
93,33 

138,095 
138,881 

9507 
9,669 
9,562 
9,724 

Fuel Oil 
F O. tank level-start 
F.O. tank level-end 
F O. meter rdg-slart 
F.O. meter rdg-end 
F O. temp. 
F.O. dram tank-start 
F O. drain tank-end 

Fuel OI Analysis 
API gravity Q 80 -F, 
Sulfur. Wl. % 
Higher heating value BTU/gal 

24 
34 25 

691156 
691537 

88 
• ^ f i i : i - - ^ a i 

. - : : ^ - i . l i - i ! L . 

38,5 
35 25 

691537 
691935 

88 
i i ™-s,-.as 

;-^._-s.;.-,-. 

28.75 
3SM 

631 sail 
6323S1 

da 
. - : - . ^ ; S i . ^ > : 

.--"«?:.«-••- . , , 

29 25 
335 

692351 
692767 

66 
- • i - i ¥ ; ^ ' ? K i 

S : . s s = ! 

35 75 
39 

692767 
693206 

89 
*"•.-"•=" "—V .3F. 

-v . -w,. -X^ 

TEST BV: K,Inouye, K Kalsutani 
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CALCULATIONS FOR HEAT RATE CURVE 
by. Rodney Jung 

MPP UNIT NO 6 
DATE: 03-18-05 

Fuel Tested: 

Tested By: D K. Emesltwrg 
DATA: 
GENERATED (MW) 
HEAT RATE (BTU/M W)G 
HEAT RATE (BTU/MWIN 
NUMBER OF TESTS 
PRICE OF FUEUBBL 
H.H.V. (BTU/BBL) 

A e. C CONSTANTS: 
GROSSA= 21,039.01 

B- (4.517,677) 
C= 442,1539 

PREDICTED VALUES: 
GENERATED (MW)G 
HEAT RATE(BTU/MW)G 
GENERATED (HW)N 
HEAT RATE(BTU/MW)N 
GROSS (MBTU) 
NET [MBTU) 
COST/KWH 
G«WH 
GIPSM 

4 
S81.0234 

138,881 

30 
11.465 

3 0 
11,332 
34.396 
33.467 

$0.1199 
283.28 
206 38 

Tesledtiy: 

3998 
10,091 
10,310 

ad. 
est. 

NETA-
B-
C-

3.1 
11,281 

3.1 
11,184 
34.978 
34,148 

$0.1180 
278.78 
203,10 

03-28-05 
KOkuyama 

4.466 
9,539 
9,741 

19,016 63 
(3,610179) 

349 5361 

32 
11,110 

3.2 
11,043 
35.552 
34.823 

$0,1162 
274.50 
199 98 

4.990 
9,626 
9,810 

34 
10,790 

34 
10,763 
36.667 
36,157 

$0.1129 
266.60 
194 22 

5 578 
9362 
9,724 

3.6 
10,506 

3.6 
10,550 
37.620 
37 487 

$0,1099 
259.57 
169.10 

3.8 
10,257 

36 
10,345 
38 975 
38.629 

SO. 1073 
253 41 
184 82 

4.0 
10,043 

40 
10,168 
40.171 
40.199 

SO. 1051 
348.13 
180 77 

4.2 
9,864 

42 
10,030 
41430 
41.615 

SO. 1033 
343.73 
177.56 

44 
9,721 

4 4 
9,899 

42,774 
43.093 

$0.1017 
340.19 
174 98 

4.6 
9,614 

4.5 
3, BOB 

44 233 
44.133 

$0.1006 
237,53 
173.05 

4 6 
9,541 

4.7 
9.741 

45 799 
45.848 

$0 0998 
235,74 
171,74 

PREDICTED VALUES (CONT): 
GENERATED (MW)G 
HEAT RATE|BTU/MW)G 
GENERATED (MWjN 
HEAT RATE[BTU/MW)N 
GROSS (MBTU) 
NET (MBTU) 
COST/KWH 
G/KWH 
GTPS-H 

5.0 
9,504 

4.9 
9.704 

47.532 
47.615 

SO 0994 
234.83 
171.08 

52 
9,503 

5.1 
9,895 

49415 
49 510 

$0 0994 
234.79 
17105 

54 
9.537 

53 
9,714 

51.498 
51,550 

$0 0998 
235.83 
171 68 

5,6 
9,806 

5.5 
9,781 

53.793 
53,751 

$0.1005 
237.34 
172.91 

SB 
9,711 

5,7 
9,836 

56.321 
56.131 

$0.1016 
239.92 
174,79 

6.0 
9,850 

5.9 
9,939 

59,103 
58.706 

S0.1031 
243 38 
177,31 

6.1 
9,934 

6.0 
10,001 
60.596 
60 072 

$0.1039 
245.44 
178.81 

8.2 
10,026 

6,1 
10,070 
62,160 
61493 

SO.1049 
247.71 
180.46 

WORKSHEET (GROSS) WORKSHE (NET) 

MEGAWATTS - X HEAT RATE • V 
X X*2 X-3 X-4 ¥ YX YX*2 

0 0 0 0 O o o 
3.9984 15.9873036 63.933231 355.59065 10090,7677 40347 005 181333 47 
44856 30,1206074 90.252996 404.83884 9538.79438 42787216 191926.34 
4.9696 24.6961082 124.22162 619.8162 9626 12817 48030.519 239653 08 
5.5776 31,1096218 173.51703 967.80857 9561.51323 53330.296 297455.06 

0 0 0 0 O o o 

190512 92,1135396 451.91467 2248 0543 38817.2214 18449504 690357,94 

5 50593792 
-14159.91 

-1534.50204 
52.7860296 
507.312793 

442.153855 
-4517 6768 
21039 0073 

MEGAWATTS - X HEAT RATE - Y 
X X-2 X-3 X-4 Y YX YX-2 

O O O O O O O 
3.9984 15.987203 63.923231 255.59065 10209951 4082347 163238 56 
4 4856 20.120607 90 252996 404.83884 9741 4887 43696 422 196004.67 
4.9696 24.696106 124 22163 619 8162 38096208 48946 064 244221.38 
5.5776 31.109622 173.51703 967.80857 9724 2347 54237.891 302517.26 

O O O O O O O 

19.0512 92,11354 45191487 2248 0543 39485 296 167703 67 905871.67 

5.5059379 
-13342 B5 
-1428,797 
52,786029 
507.31379 

C- 349,53611 
B- -3610.179 
A- 19016 831 
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MAUI ELECTRIC CO., LTD. 
MAALAEA POWER PLANT 
HEAT RATE TEST DATA 

CALCULATONS FOR VOLUMES IN HORIZONTAL CYLINDRICAL TANKS 
By: Rodney Jung 
05-14-04 

MAUt ELECTRIC COMP/kNV, INC, 

MPP UNIT NO. 6 
DATE: 05-14-04 

Tested By: K.lnouye, K Kalsutani 

Recommended Test Loads MWH | 3.1 "5.0 I 5 6 I 

Tested Gmss Laad-(M4-9) - : 
Deschption^Time 
Amtiient air temp 
ManifoM Air-Left 
Manifokl /kir-Right 
Intercooler Water-In 
Intercooler Waler-Out 
Jacket Water-In 
Jacket Water-Out 
Enhaust Gas-Lvg T/C-L 
Eihaust Gas-Lvg T/C-R 
Manifold Pressure-Lft 
Manifold Pressure-Rl 

Generator (X 8400) 
Std KWH meler-start 
Std KWH meter-stop 
Generator Digital Counter 
Generator volts 
Genetalor amps 
Generator vars 

Rn.-F. 
R/L-F. 

3.18 
1610 

61 
- , K i i . . ! : : 

i S^ r s^c - : : 

^ « - n « - ? -

S^f^^ifP^^i. 
.-^i™^^,-f|i5 

S S E K t a s 

'^5^:^:^^:=^= 

3.91 

1720 
7 t 

-**-...»= ^c^ r^ i : : ^ : -

SsS'Kr i * 

~^-™'::^~-
l i s . . J ^ -

,jj i(itrB5^^ 

ag t t : : : ; , ' : 
• » = ' ^ . x : r 
;!-;,•>-« v: 

4 5 
1835 

79 
. - • l ^ i , : j s . 
. • ^ l e - * - ^ 
:j,-._i,..-.J.t 

- , a iK= : ^ - i 
.vSaSK^KS-

' ^a ip^ -—^ 

•s.o«.-^*.> 

E f i S i i r . ' a 

5.12 
1950 

79 
.'. _ .Y 

-•^fi^.-i-s!.:'-

•^ . -^~, i i . : i 
s.-,ji:=iffi:-

^ I C ^ ^ ^ S ^ 

V'̂ ^W^^OK^ 

^ . x f s : ^ , . 
russixrrm, 
j , ! i ^ - . ^ T : ^ 

55 
2104 

80 
. t K , : . ! ^ ; ^ ; 

= ^ * , ? 5 S « * 

-.-r-~~rJS~!i. 
-=x^ i i fc i?. r 

;^-„-a!-ii:-:'!-

m^ii'amm!: 
*ws™<*r - . : 
..^wv^.^-^.--. 

=«B5ra i :s= 
;!-::37^S=-?:: 

4£ 
579.561 

Z 

Tank level starl (hi) 
Tank level stop (h2) 

TEST (11 
MPP UNIT NO, 

DATA 
Dia. of tank 

"2 Vol. of tank 
Ht. from lk»r 

CALCULATIONS: 
Hoflanku-hrtJ 

ul= 0 4479167 
u2- 0 4166667 

f(uWpi«H(( 1'2)-u)-©SORT(u-(1-u).(l*4)-©ASIN[1-2-11)1 
f(u1)= O34D7101 
f(u2)- 0.3O97533 

% tank fin >[4/p<)-f(u)-100 
K t a n k K u l f 43.380556 
Ktankf(u2) ' 39.438999 

22.84 1 gal. 

KWH 
KWH 
KWH 
V, 
A 

MVARS 

2907.2 
2907,5 

0.379 
_'.̂ ".:-—lEL 
.E^.:SKHS; 
,-.•-. -J^'St 

2907.6 
2908,1 

0.465 
, ..ji^..-. 
:aTW»'= 
i t t i _ ^ - ^ 

2908 2 2308.E 
2908,7 

0.535 
_ J : ^ E * 1 : . 

!snfVBB 
..'»igiV^-

29095 
0 6 0 3 

a j = i - ^ ^ -
.ISESlirM 
i"^- - - r^ 

2903.8 
2310,3 

0.660 
—,jt-.",.. 

:,-a«:s«Sf,' 
-_2.-^-ai;^ 

Volume in tank 
Volof((u1)-
Vol of f[u2)' 

328.15554 
351.00005 

Maalaea Power Plant 

Subject: Heal Rate Tesbng 
05-14-04 
Unit No,: 8 

F.O. Temp. -F, 
F.O. Temp. [Corr,) 
F.0,-star1 gal, 
F O.-end gal. 
F.O, Dram Tnk-slart 
F.O, Drain Tnk-end, gal. 
Multiplier (11.000) 
KW(Gan,) 
KW(Aui.) 
BTU/gal (Approi.) 
BTU/gal (Test Lab) 

HEAT RATE (APPROX.jG 
HEAT RATE (/kPPROX,)N 
HEAT RATE (ACTUALKJ 
HEAT RATE (ACTU/kLH^ 

T E S T L O A D S - M W 
32 

101 
0.3795 

329936 
330313 

C 
145.02 

84 
3,184 
33.33 

138,035 
130.405 

3,B58 
10,154 
3,950 

10,250 

3.9 
96 

0.9820 
330313 
330456 

C 
(138 571 

6.4 
3,906 
46 87 

138,095 
139,405 

9,438 
9,542 
9,518 
3,633 

45 
95 

0.9825 
330713 
330833 

0 
(195.76) 

8.4 
4.494 
93 33 

138,095 
133,405 

3,533 
3,735 
3,624 
3,828 

51 
95 

0.9825 
331139 
331332 

0 
139.601 

64 
5,116 
46 67 

138,095 
139,405 

9,617 
9,706 
9,708 
9,798 

55 
94 

09830 
331552 
331968 

0 
22.84 

8.4 
5,544 
46.67 

138.095 
139,405 

9,627 
9,708 
9,718 
9,801 

AuiWar«s (X 1400) 
A U I . docked-start 
Am. docked-stop 
A U I . load irtdi^tor 
Am. volts 
A U I . amps 

Fue ia i 
F.O, lank level-Btan 
F.O, lank level-end 
F O, meter rdg-slart 
F.O. meter rrlg-erxl 
F .O. temp, 
F.O. drain tank-start 
F O. drain tank-end 

Fuel Oil Analysis 
/kPI gravity© 60-F, 
Sulfur. Wl, % 
Higher heating value 

KWH 
KWH 
KW 
V. 
A. 

7884.9 
7885.1 
25 

78851 
7885.2 

37 
- • • • = - i ^ - . 

7885 3 
7885 4 
35 

„ : ^ --• 

7885 4 
7B85 5 

30 
,. T - ^—, -

• - v . . - . 

7885.6 
78B5.7 
29 

..-.-,-.-. r~j.: . 
_ - • • , , . . . 

gal-
gal. 

25.5 
35 

339936 
330313 

101 
„ : . ,L i . i , 
.^^r-.i..-.: -7 

7 625 
23 25 

330313 
330456 

96 

— --...:.=, -^•.=r^v 

3 4 5 
2 1 5 

330713 
330633 

95 

-:,=.--r."-r_-

34,75 
26 25 

331129 
331392 

95 
..^v-;w:-; 

; . ; - • - = - - ^ I . -

3 3 5 
35 

331553 
331966 

94 

?.-—--.-.t 

0 23 
BTU/gal { 139,405 TEST BY: K kmuya, K Kalsutani 
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CALCULATKJNS FOR HEAT RATE CURVE 
by: Rodney Jung 

MPP UNIT NO 6 Fuel Tested: 05-30-04 
DATE: 05-14-04 Tasted by: K.Nakamalsu 
Tested By: K.lnouye, K.Kalsutani 
OAT/k; 
GENERATED (MW) 
HEAT RATE( BTU/MW)G 
HEAT RATE(BTU/MW]N 
NUMBER OF TESTS 
PRICE OF FUELflBL 
H.H.V. (BTU/BBL) 

A. B,C CONSTANTS: 
GROSSA- 13,517.42 

B- (1,752.821) 
C- 134.3410 

PREDICTED VALUES: 
GENERATED (MW)G 
HEAT RATE(BTUAW)G 
GENERATED (MW)N 
HEAT RATE(BTU/MW)N 
GROSS (MBTU) 
NET (MBTU) 
CX)ST/KWH 
GyKWH 
QPS-H 

3.184 
9,950 

10350 
5 

$53.7670 
139,405 

30 
10,006 

2.9 
10,315 
30 024 
29.983 

$0 0902 
247.27 
180.14 

3.906 
9,518 
9,633 

B d . 

ad. 

NETA-
B= 
C-

3,1 
9,951 

3,0 
10.243 
30.B43 
30,737 

$0.0837 
245.87 
173.12 

4.494 
3,624 
3,828 

14,548,73 
(2,078.807) 

232 4989 

32 
9,898 

3,1 
10.175 
31.675 
31.610 

$0.0832 
244.57 
178.17 

5.116 
3,708 
3,738 

34 
9,804 

3,3 
10,053 
33 335 
33 242 

$0.0804 
242 24 
176,46 

5,544 
9,718 
9,801 

3 6 
9,726 

35 
9,949 

35.013 
34 687 

$0.0677 
340.30 
175.07 

3.B 
3,663 

3.7 
9,662 

36,719 
36.556 

$0.0671 
338.75 
173.93 

4.0 
3,616 

4,0 
9,793 

36.462 
38.717 

$0.0867 
237 58 
173.08 

4.2 
3.584 

4 2 
9,743 

40553 
40 464 

S0.08G4 
236.79 
173.51 

44 
9,567 

43 
9,710 

42.097 
41.816 

$0.0862 
236 39 
172.21 

4,a 
9,567 

4,5 
9,694 

44.007 
43 689 

$0.0882 
236 37 
172,20 

4.8 
9,581 

4,7 
3,637 

45.931 
45 840 

$0.0864 
236,73 
172.47 

PREDICTED VALUES [CONT,] 
GENERATED (MW)G 
HEAT RATE(BTU/MW)G 
GENERATED (MW)N 
HEAT RATE (BTU/MW)N 
GROSS (MBTU) 
NFf (MBTU) 
COST/KWH 
G«WH 
(iff>S-H 

5.0 
9,813 

4.9 
9,717 

48.059 
47.679 

$0 0866 
237.48 
173.01 

5.3 
9,658 

53 
3,755 

50 220 
50.272 

$0 0870 
238,62 
173 84 

5.4 
9,713 

5.4 
3,811 

53 484 
53,523 

$0.0876 
240,14 
174 95 

5,6 
3,736 

S,B 
9,889 

54.858 
54 694 

$0.0883 
242 04 
178 33 

5.8 
3,863 

5.8 
9,977 

57 354 
57 398 

$0.0691 
344 32 
178 00 

6.0 
9,997 

6.0 
10,086 
59.961 
80 044 

$0.0901 
348.99 
179.94 

6,1 
10,057 

6,1 
10,147 
61.346 
81.434 

SO. 0906 
348.47 
161.02 

6.2 
10120 

6 2 
10,213 
62.746 
62 844 

$0.0912 
250.05 
182,17 

WORKSHEET (GROSS) WORKSHE (NET) 

.WATTS - X HEAT RATE - V 
X X*2 X*3 X-4 Y YX YX'2 
3,1836 10 135300 32 26677 102,72449 3943.79419 31676,165 100844 24 

3.906 15.256838 53.593301 232.77104 3517.84549 37176,704 145212.21 
4494 20.196036 90.780986 407.87387 9623.52576 43248125 194357 07 

5.1156 26,1693634 133.672 684.83558 9708.35978 49663.574 254058,98 
5544 30.735936 17040003 944 69776 971800754 53878634 298692.06 

0 0 0 0 0 0 0 

22.2432 10249348 486.89298 3372 9087 48517.4328 215641.2 993164.55 

17,7074554 
-6697,76855 
-976.953508 
154 881925 
1359 83021 

194 341 
-1752.8206 
13517.4173 

MEGAWATTS - X HEAT RATE = Y 
X X-2 X-3 X-4 Y YX YX-3 
3.1B3e 10.135309 32.26677 102,72449 10350.301 33633.86 103889.97 

3906 15.256838 59.533201 232.77104 9632 9343 37636 341 146968.1 
4 494 20.136038 90.760986 407,87967 9637.6303 44165.37 198473.17 

5.1156 26.169363 133.873 B84.B3558 9797.638 50120,797 256397.95 
5.544 30735936 17040003 944 89778 9600 5034 54333,991 301227.64 

O O O O O O O 

225433 103.49348 486 8939B 3373.9087 43303.007 216879 36 1006963.B 

17,707455 
-19037.58 
-2393.817 
154.88192 
1359 6302 

C- 222.4363 
B» -2078.807 
A- 14548.727 
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MAUI ELECTRIC CO., LTD. 
MAALAEA POWER PLANT 
HEAT RATE TEST DATA 

C/kLCULATlONS FOR VOLUMES IN HORIZONTAL CYLINDRICAL TANKS 
By: Rodney Jung 
03-19-03 

MAUI ELECTRIC COMPANY. INC. 

MPP UNIT NO 6 
DATE- 03-19-03 

Tested By: E.CarvalhQ, S.lshikawa 

Recommended Test Loads 

Tested Gross Lasd-(M4-g) -
Desciiplion\Time 
Amb^nt air lemp 
Manifokl /kir-Lefl 
Mamfokl Air-R>ghl 
Intercooler Water-In 
Inlen^xiler Waler-Oul 
Jacket Water-In 
Jackel Water-Out 
Eihaust Gas-Lvg T/C-L 
Eihaust Gas-Lvg T/C-R 
Manifokl Pressure-Lft 
ManifoM Pressure-Rt 

; MW 

•F, 
•F, 
•f. 

Rfl.-F 
Rfl-'F 

•F, 
•F, 
•F, 
-F, 
hg 
hg 

Generator (X 6400) 
Std KWH meler-«an 
Std KWH meter-stop 
Generator Digital Counter 
Generator volts 
Generator amps 
Generator vars 

4 0 I 5.0 

TEST»1 
MPP UNIT NO, 

OATA: 
Dia. of tank 

3,1 
0743 

66 
66 
85 
61 
93 

143 
147 

-
-4 5 

44 

3.5 
0858 

72 
93 

100 
96 

107 
162 
166 

-
-54 

S3 

4 0 
1013 

76 
109 
111 
104 
119 
166 
171 

68 
64 

4.5 
1135 

63 
110 
i i ; 
102 
12' 
162 
167 

82 
7.9 

50 
1255 

82 
113 
117 
105 
132 
163 
168 

95 
92 

6.1 I Vol, ot lank 
Ht. from floor 

CALCULATKINS 
% of tank u=tin3 

4a 
579 581 

KWH 
KWH 
KWH 
V, 
A, 

MVARE 

8512.3 
8512.6 

3 091 
4025 

460 
1.0 

8512.7 
8513.1 

3 436 
4075 

S20 
14 

8513 3 
8513 6 

3965 
4050 

605 
16 

6513 8 
8514.4 

4 486 
4075 

665 
14 

8514.6 
8515.2 

4 922 
4075 

730 
14 

u l - 0.796875 
u2= 0 7135417 

f(u)=(oi/8H((1'3)-u)-eSQRT(u-[l-i 
f[u1)- 0 8710671 
f[u3)- 0 5995587 

% tank fin •(4/pi)-r(u)'lOO 
%tankl|u1)= 85442914 
%tankf|u2)- 7633819 

Vokime in tank 
Volotf(u1)= 
Vd of f(N2)-

Tank level start (h!) 
Tank level slop (h2) 

*(l/4)-@ASIN[l-2'u)| 

52.77 1 gal. 

84.370107 
137,13935 

53.77 gal. 

Maalaea Power Plant 

Subject: hieat Rale Testing 
03-19-03 
Unit No.: 6 

F.O, Temp, -F, 
F.O. Temp, (Con.) 
F.O.-start gaL 
F.O -end gal. 
F.O. Dram Tnk-slsrl 
F.O. Drain Tnk-end, gal. 
Multiplier ((1,000) 
KW(Gen.) 
KW(Aui.) 
BTU/gal (Approi,) 
BTU/gal (Tast Lab) 

HEAT RATE (APPROX.)G 
HEAT RATE (APPROX.)N 
HEAT RATE [ACTUAL)-G 
HEAT RATE [ACTUAL)-N 

T E S T L O A D S - M W 
3.1 

93 
09835 

670418 
670791 

C 
143.14 

lOOC 
3 ^ 1 
46,67 

138,095 
138,160 

10,144 
10,399 
10.149 
10,304 

35 
92 

0.9840 
670791 
871170 

t 
133.73 

100C 
3,436 
46.67 

136,095 
138,160 

9,700 
9,833 
9,704 
9,838 

4 0 
95 

0.9825 
671170 
671318 

C 
(131,74 

lOOC 
3,965 
93 33 

138,095 
138,160 

9,572 
9,803 
9,577 
g.Boa 

4.5 
9C 

0,9810 
871339 
671746 

C 
72.94 

100C 
4,486 
93.33 

138,095 
138,160 

10.08B 
10,303 
10,093 
10.307 

50 
90 

O9B50 
671779 
672139 

0 
52,77 

1000 
4,922 
93.33 

138,095 
138,160 

10,149 
10,345 
10,153 
10,350 

Auillllaries (X 1400) 
Aui. docked-start 
A U I , docked-stop 
Aui. kMd indicator 
A U I , volts 
Aui. amps 

KWH 
KWH 
KW 
V, 
A, 

5416.8 
5416.9 

27 

54170 
5417.1 

-
36 

5417.1 
5417.3 

36 

5417.3 
54175 

5417.5 
5417,7 

- 34 37 

FualOi 
F.O. tank level-slart 
F.O. tank level-end 
F.O. meter rdg-SIan 
F.O. meter rdg-end 
F.O. temp. 
F.O. drain tank-start 
F.O. dram lank-end 

gal. 

21,5 
31 

670418 
670791 

93 

-

27,25 
36 

670791 
671170 

92 

-
-

31.25 
225 

671170 
671318 

95 

16 25 
21.75 

671339 
671746 

9G 

-

16.75 
30.75 

671779 
872199 

90 

Fuel Oil Analysis 
API gravity @ 60 -F. 
Sulfur, Wl. % 
Higher heating value BTU/gal TEST BY: E.Carvalhe. S tshikawa 
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CALCULATIONS FOR HEAT RATE CURVE 
by: Rodney Jung 

MPP UNIT NO 6 
DATE. 03-19-03 
Tested By: E.Carvalho, S.lshikawa 
DATA: 
GENERATED (MW) 
HEAT RATE(BTU/WW)G 
HEAT RATE[BTU/WW]N 
NUMBER OF TESTS 
PRICE OF FUEL^BL 
H.H.V. [BTU/BBL) 

A B.C CONSTANTS: 
GROSSA- 13,821.42 

B= (1,825.610) 
C- 263.3466 

Fuel Tested 03-21-02 
Tested by. E.Wong 

3.436 
9,704 
9,838 

4 
$27.4425 ad. 

138,160 ad. 

NETA-
B= 
C» 

3.965 
9,577 
3,808 

10,819.49 
(793.644 
143 9740 

4.466 4.922 
10,093 10,153 
10,307 10,350 

PREDICTED VALUES: 
GENERATED (MW)G 
HEAT RATE [BTU/M W)G 
GENERATED (MW)N 
HEAT RATE(BTU/MW)N 
GROSS (MBTU) 
NET(MBTU) 
COST/KWH 
GTOVH 
Gff>S-H 

3.0 
9,715 

30 
9737 

39 144 
38 757 

£0.0459 
340.03 
174.86 

3.1 
3,693 

3.1 
9,746 

30 048 
39.757 

SO 0458 
23948 
174 47 

3.3 
9,676 

32 
9.757 

30.964 
30.768 

SO 0458 
239.07 
174.17 

3,659 
34 

9,789 
32 839 
32 825 

SO .0457 
238.64 
173.86 

3.6 
9,662 

3 6 
9.833 

34.784 
34.936 

$0.0457 
338.73 
173.92 

3.8 
9,687 

3.6 
9,866 

36.610 
37.107 

$0.0458 
239.34 
174.36 

4.0 
9,733 

3.9 
9.952 

38.930 
38.881 

$0.0460 
340.47 
175.19 

9,799 
4.1 

10.030 
41.157 
41.191 

$0.0463 
242.12 
176.39 

9,887 
4 3 

10,119 
43.503 
43.580 

S0.046S 
344.39 
177.97 

4.6 
3,396 

4.5 
10,330 
45.982 
46.058 

S0.O473 
346.98 
179.93 

10,126 
4.7 

10,332 
48.605 
48.629 

SO .04 73 
350.13 
182.27 

PREDICTED VALUES (CONT,): 
GENERATED [MW)G 
HEAT RATE( BTU/M W)G 
GENERATED (MW)N 
HEAT RATE( BTU/M W)N 
GROSS (MBTU) 
NET (MBTU) 
COST/KWH 
G/KWH 
Gff>S-H 

5.0 
10,277 

4.9 
10.456 
51.385 
51.303 

$0 0486 
253.92 
184.99 

5,2 
10,449 

5,1 
10,591 
54.336 
54.084 

$0 0494 
258.17 
168.08 

54 
10,642 

53 
10,737 
57 468 
56 981 

S0.0503 
263.94 
191,56 

5.6 
10,857 

5 5 
10.896 
60.797 
59.999 

SO .0513 
268.24 
195 42 

5.6 
11,092 

57 
11,065 
64 333 
63.147 

SO 0525 
274.05 
199.65 

6.0 
11,346 

5.9 
11,247 
68 089 
66 431 

$0.0537 
280.39 
204.27 

6.1 
11,484 

6.0 
11,342 
70.054 
68126 

$0.0543 
283,75 
206.73 

6 3 
11,636 

6.1 
11,439 
72.079 
69.857 

SO .0550 
287.24 
309 36 

WORKSHEET (GROSS) WORKSHE' (NET) 

MEGAWATTS = X 
X-3 

0 
3.436 
3.965 
4.486 
4.932 

0 

0 
X-3 

0 

HEAT fWTE ' Y 
X-4 YX YX*3 

11.806096 40.565746 139.3839 970440032 33344.319 114571.OB 
15.721235 62.334657 347.15693 3576.92888 37973,533 150561,05 
20,124196 90.277143 404,96326 10092,9132 45276.809 203111,76 
24,226084 119.24079 566.90315 10153.4642 49975.449 245979 16 

0 0 0 0 0 0 

16.809 71,877601 312.41833 13784272 39527,7266 166569.1 714223.06 

4.967933 
15734 0837 
1854.84541 
41 4827315 

347.31939 

363 346582 
-1825 6101 
12821.4313 

YX YX-2 
MEGAWATTS ' X HEAT RATE = Y 

X X-2 X*3 X-4 Y 
O O O O O O O 

3,436 11,6060% 40,565746 139.3839 9838.0171 33803.427 116146.57 
3.965 15,721225 62.334657 247,15692 9807,7976 38687,917 154190.59 
4486 20 124196 90.377143 404 96336 10307.363 46238 829 207437.39 
4.923 24.226084 11934079 586.90315 10349.741 50941.425 250733.69 

0 0 0 0 

16.809 71.877601 31241833 13784272 40302.918 169871.8 72B500.35 

4.967933 
1713391 

2034.6386 
41 482732 
347.31939 

C= 143 97401 
B= -792 6444 
A- 10819.493 



MAUI ELECTRIC CO., LTD, 
MAAL/kEA PC3WER PLANT 
HEAT RATE TEST DATA 

Nole: (Derated to 5 0 MW. 
High Cyl. Eih Temp 

CALCULATKJNS FOR VOLUMES IN HORIZONTAL CYLINDRIC/U. TANKS 
By: Rodney Jung 
07-31-01 

MAUI ELECTRIC COMPANY. INC 

MPP UNIT NO. 6 
DATE: 07-21-01 

Tested By: C.Cua 

Gross Load - (M4-9) -> 

Actual Test Load 
Descnption\Time 
Amb«nt airtemp 
Manifold Air-Lefl 
Manifold Air-Right 
Inlercooier Walef-ln 
Inlercooier Waler-Out 
Jacket Water-In 
Jacket Water-Out 
Eihaust Gss-Lvg T/C-l 
Eihaust Gas-Lvg T/C-R 
MamfoU Pressuiv-Ltt 
Manfok] Pressure-Rt 

Generator (X 8400) 
Std KWH meter-starl 
Std KWH meter-stop 
Genaralor Digital Counler 
Generator volts 
Generalor amps 
tjeneralor vars 

•F. 
-F. 

R/L-F. 
R/L"F. 

•F, 
•F, 
-F. 
-F. 

hg 
hg 

3 058 
0743 

7C 
102 
10C 
98 

loe 
159 
162 

4 8 
4.7 

3.528 
0903 

76 
111 
106 
104 
l i e 
164 
166 

6 0 
59 

4.0 
1008 

77 
113 
111 
104 
122 

161,5 
165,5 

. -73 
7.1 

4.444 
1135 

77 
IIS 
113 
107 
129 
164 
169 

8.6 
8 5 

4.939 
1139 

77.5 
12 

117 
104 
133 
163 
169 

10.1 
IOO 

TEST«1 
MPP UNIT NO 

DATA: 
Dia. of tank 
Vd, of tank 
Ht. from floor 

CALCULATONS: 
Xoftanku-hiD 

Ul = 
u3-

6 

4a 
579 581 

7 

0 4270833 
0,7291667 

Tank level start (h1) 
Tank level stop [h3) 

Vol dif l- -316.61 I gal. 

KWH 
KWH 
KWH 
V. 
A. 

MVARf 

6805 2 
6895 6 

0.384 
4075 

505 
1,6 

6895.6 
6896.1 
0 420 
4140 

530 
1.4 

6896.1 
6896.7 

0 474 
4140 

605 
1,5 

6896.7 
6897.3 

0.529 
4125 

660 
1.5 

68974 
6898 

0 588 
4125 

730 
1.5 

f(u)-[pi«H[(l/2)-u)-eS0RT(u-[1-u)-'(1/4)-@ASIN[l-2'u)J 
t(u1)- 0.3200417 
f(u2)= 0,6135683 

%lankfJI = (4^)-f(u)-100 
%tankr(u1)- 40.748975 
%tanl(r(u2)= 78.121938 

Volume in tank 
VD<off(ul)= 
Vd of f(u2)= 

343 40768 
126 60109 

-216.61 gaL 

Maalaea Power Plant 

Subject: Heal Rale Tasimg 
07-21-01 
Unit No,: 6 

F,0,Teflip. 'F. 
F.O. Temp. (Corr,) 
F,0.-start gaL 
F.O.-end gal, 
F,0. Drain Tnk-slan 
F.O. Drain Tnk-end, gaL 
PT RATIO 
KW(Gen.) 
KW(Aui.) 
B T U ^ (Approi.) 
B T U i ^ (Test Lab) 

HEAT RATE (APPROX.)G 
HEAT RATE (APPROX.)N 
HEAT RATE [ACTUAL)-G 
HEAT fWTE [ACTUAL)-N 

3,058 

3,1 
89.5 

0.9853 
686833 
686833 

C 
(222,67: 

640C 
3,058 
93.33 

138,095 
138.238 

3,908 
10,220 
3,913 

10231 

3,528 3,982 
T E S T L O A D S - M W 

3 5 
95.5 

0.9823 
687035 
687417 

0 
128 00 

84O0 
3,528 
93 33 

138,095 
138.238 

9,786 
10,031 
9,776 

10,042 

4.0 
94.5 

0.9828 
687417 
687440 

C 
(216.61; 

840C 
3,962 
93 33 

138,095 
138,338 

8,167 
8,363 
8,178 
8,373 

44 
Bt 

0.9810 
887676 
888097 

C 
93.90 

S40C 
4.444 
9333 

138,095 
138,238 

3,372 
10,186 
9,983 

10,197 

4.9 
94 

0.9830 
688097 
688510 

0 
65.25 

8400 
4,939 
93.33 

136,095 
138,238 

9,557 
9.742 
9,587 
9,752 

Auxi^arias (X 1400) 
Aux. docked^lart 
Aux. drx:ked-«lQ() 
Aux. load indicalor 
Aux. volts 
Aux. amps 

KWH 
KWH 
KW 
V 
A 

4600 6 
4600.6 

46 

4600 9 
4601.1 

- 52 

4601.1 
4601.3 

54 

46014 
46016 

57 

4601.7 
4601.9 

-
62 

Fuel OH 
F.O, tank level-start 
F,0. tank level-end 
F.O. meter rdg-start 
F.O, meter rdg-end 
F.O. temp. 
F.O, drain lank-starl 
F.O. drain tank-end 

gal. 

35,125 
20.25 

686839 
686639 

89 5 

-
-

27,75 
36.125 

687035 
687417 

9 5 5 

20 
3 4 5 

667417 
687440 

94.5 

27,625 
33.75 

687676 
688097 

oe 
. 

29 25 
3 3 5 

688097 
688510 

94 

Fuel Oi /Vnatysis 
API gravity Q 60 'F, 
Sulfur. Wl, % 
Higher heating value BTU/gal TEST BY: C.Cua 
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CALCULATIONS FOR HEAT RATE CURVE 
By: Rodney Jung Note: Derated to 5 0 MW, 

High C:y1. Eih Tenw 
MPP UNIT NO 6 
DATE: 07-21-01 
Tested By: C.Cua 
DATA: 
GENERATED (MW) 
HEAT RATE(BTU'MW)G 
HEAT RATE(BTU/MW)N 
NUMBER OF TESTS 
PRK:E OF FUEL7BBL 
H.H,V, (BTU/BBL) 

A B, C CONSTANTS: 
GROSS A- 14,967.92 

B» (2,819.3572) 
C 3819964 

PREDICTED VALUES: 
GENERATED (MW)G 
HEAT RATE( BTU/MW)G 
GENERATED (MW)N 
HEAT RATE( BTU/MW)N 
GROSS (MBTU) 
NET (MBTU) 
CIDST/KWH 
GflWH 
Gff'S-H 

Fuel Tested: 

3.058 
9,919 

10,331 
3 

$44.2768 
138,238 

3.0 
9,946 

2.9 
10,267 
39.843 
39 843 

S0.0759 
345.79 
179.06 

Tested by: 

3.538 
9,776 

10,042 

acL 
act. 

NETA-
B-
C-

3.1 
9,699 

3.0 
10,306 
30.6B7 
30.688 

$0.0755 
244 58 
178.18 

07-24-01 
K. Yokoyama 

15,917,81 
(3.122.649) 

412,9903 

33 
9,656 

3,1 
10,154 
31.544 
31.547 

$0.0753 
243 56 
177,44 

4444 
9,963 

10,197 

34 
9,798 

3.3 
10,075 
33,313 
33315 

$0.0747 
242 08 
176.36 

3.6 
9,769 

3.5 
10,020 
35,168 
35,167 

$0.0745 
241,37 
175.64 

38 
3,770 

3,7 
10,015 
37,128 
37,124 

S0.0745 
24140 
175 87 

4 0 
9,602 

33 
10,035 
39 310 
39 304 

$0.0748 
343.19 
178 44 

42 
9,865 

4.1 
10,088 
41.433 
41.438 

$0.0752 
243,74 
177,57 

44 
9.958 

4.3 
10,174 
43.816 
43.815 

$0.0759 
24S04 
179 25 

48 
10,082 

4.5 
10,293 
46 377 
46.365 

$0 0789 
249,10 
16147 

4.8 
10,236 

4.7 
10,444 
49.134 
49.159 

SO 0781 
253.91 
184.35 

PREDICTED VALUES (CONT): 
GENERATED |MW)G 
HEAT RATE( BTU/M W)G 
GENERATED (MW)N 
HEAT RATE(BTU/MW)N 
GROSS [MBTU) 
NET (MBTU) 
COST/KWH 
GWWH 
Grt>S+l 

10,421 
4 9 

10,639 
53.105 
53.155 

SO. 0795 
357 48 
187.58 

10,636 
5.1 

10,847 
55.310 
55.394 

$0.0811 
362 80 
19146 

10,882 
5.3 

11,098 
58.765 
58.695 

S0,0830 
268.68 
195 68 

11,159 
55 

11,382 
62 490 
62,679 

$0.0851 
275,71 
200.86 

11,466 
5.7 

11,699 
66.503 
66765 

SO 0874 
263 30 
206.39 

11,804 
5.9 

12,050 
70.822 
71,173 

SO 0900 
29164 
31247 

11,984 
8.0 

12,337 
73,102 
73 504 

$0.0314 
296.09 
21571 

12,172 
8,1 

12,433 
75.465 
75.323 

$0.0928 
300.74 
319.09 

WORKSHEET (GROSS) WORKSHE (NET) 

MEGAWATTS • X HEAT RATE • Y 
X X-2 X'3 x-4 Y YX YX-2 
3.0576 9.34891776 26.585251 87.402263 3918.71072 30327.45 92739.311 

3.526 12.446784 439i2254 154.92243 9775.65677 3448923 121678 
0 O o o O O O 

4.4436 19.745581 87,741464 389.88797 99B2.5G932 44358.545 197111.63 
0 O o o 0 0 0 
0 0 0 0 0 0 0 

11.0233 41,5412827 16023897 632 21266 29677,1388 10917522 41151664 

2,98059552 
1730,11845 
210 574641 

22.54979 
170 959818 

381.396361 
-3813.3572 
14967.9346 

MEGAWATTS-X HEAT RATE-Y 
X X-2 X-3 X-4 Y YX YX-2 
3.0576 9.3489178 28.585351 87.403263 10331.013 31383.344 95848896 

3528 12.446784 43.912254 154.93243 10041.507 35426.437 12498447 
O O O O O O O 

4 4436 19.745581 87.741464 389 68797 10196.743 45310 241 301340.59 
O O O O O O O 
O O O O O O O 

X 
sa 

TO 
Cl 

110293 41.541383 160.23897 632.31366 30489361 11201902 42197395 

a 
o 
n 

^ tn 
H 

> 

2.9805355 
183 6568 

5 4895032 
32.54979 

170.95982 

412.99026 
-3122.649 
15917,613 
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MAUI E L E C T R K : CO.. LTD, 
MAALAEA POWER PLANT 
HEAT RATE TEST DATA 

CALCULATIONS FOR VOLUMES IN HORIZONTAL CYLINDRICAL TANKS 
By: Rodney Jung 
11-22-05 

MAUI ELECTRIC COMPANY. INC. 

MPP UNIT NO. 7 
DATE: 11-22-05 

Gnasa Load - (M4-9) - > MWH I 3.1 I 4.0 | 50~ 

Achiai Tesi Load 
DeicriplkxiVTkne 

Ambient air temp 
Manilbk] Ikir-Len 
ManMohl Ak-Rlght 
Intercooler Water-In 
Inlercooier Water-Oul 
Jacket Water-In 
Jackel Wsler-Oul 
EihausI Gas-Lvg T/C-L 
Emausl Gas-Lvg T/C-R 
Manibkl Pressure-Lft 
ManlfOU Pressure-Rt 

Generator (X 6400) 
Sid KWH meler-slart 
Std KWH maler-BlDP 
Demand meter 
Cieneralor voRs 
Generator ampa 
Generator vars 

Auillliarle*[X1400) 
A U I . cMckad-stan 
Aui , docked-stop 
A U I . load Indteslor 
Aux, volts 
A U I . amps 

Fuol Oil 
F.O, tank level-Stan 
F.O, tank level-eiKl 
F.O. meter rdg-start 
F.O. meter nlg-end 
F.O, tomp, 
F.O, drain tank-slarl 
F.O. drain lank-end 

Fuel Oil /knalysls 
/kPI gravrty © 60 "F, 
Sulfur. Wl. % 
Klghe< heating value 

R/L-F. 
R/L-F. 

3 1 1 

080C 

8C 
; ; : - . - , - , - : ; , ; i ^ 

w i - - " - .^- - - -

sasi- & ' J T 

K j ^ •,-,„:?-! 

.IJ-.-Sftj'tS 

S-^t^j^SE^ 

iE:~&iSf, i-

^^i:r^i:J^r,-

- --^--sr-. 

3 74 

092( 

OJ 

- »:,.«;. ~ 
..-..c.-jrj.-

:-s:i i-,5i-. ' 

• ttiJiji'V. 

.-..•iSsJ i ; . 

"^^i^^iAr^-

','^J^4^'c5^ 

! * / , J ; ; ^ ^ — : 

,,i7i;,:;-^^^i 

4 4 0 

104( 

85 

E'. -.- . = 

„ X = - ^ : . ; 

. - „ i = ^ ' ; ; 

i j-,r.e=!i-; 

-JvSl fpx: , 

:'r-:^3»:„.^,: 

. ; j ^ ' , . j ^ !„--

i - „ ; - i ; , . „ , , 

- - -• - - - : -• • 

4.87 _.._ .5.52 

1155 1320 

8 5 88 

t.!. .S,.,l. «.-

- ; „ I i v , - i s 

:= r r i ' : -= - l . 

a . •:.«:•"-se 

SM~i^L— 

,-i}ll:JS>9i 

•**r.->il"^ ?? 

'.. < 1. 

; ; ,K -S i ; -~ - ,S . 

....!..:...,. „ . " V . 

^-=.--;:'!:i3m.'f-" 

•:-r,,:^J---.:jai!'. 

•;-.:-JI-K,TJ: !(-«:; 

- " — • ' • ' — * • « • * -

- x j i _ :«SS« := 

a ^ - B E " - " - ^ : 

ii-s^.£?^^jr':^ • 

: ..,-.,-=-S:^ — 

I E S T # 1 

M P P UNIT N O . 

DATA: 

D ia . of t ank 

Vo l . o f l ank 

H I . f rom floor 

C / k L C U L A T I O N S 

% of l ank u = h / 0 

01 = 

u 2 = 

7 

IS 
579 581 

Z 

0 677083 

0 .609375 

Tank level start (n 1) 

Tank level s l op (h2) 

VQld i f f= 

i 
47.83 I gal. 

f(u)=[pi/eH(C"3Hj)-@SORT(u-[1-u)-
f[u1)= 0.56600739 
f[u2)= 0 5011954 

%tankfill = [4/pi)f[u)*100 
%tankr(u1)= 73.0663991 
%tankf(u2)= 63,6141624 

(1/4)-gASIN(1-2-u)! 

KWH 
KWH 

V. 
A 

MV/kRS 

7203.11 7203.7-
7203.5 

0.37 
- IT?.'' 

-.'- .---A'Z 

7304.1 
044& 

~\'-'.f^f. 
ai-^,-_- s 

- . -.-

7304,3 
7204.{ 

0 534 
-,--',: -K- ̂  

- ; . - ' . • ! : . 

7204.£ 
7205. a 

0 S 8 
-: i'W" 

. .r ,--..^-

7305.6 
7206.4 
0.657 

-; „=-s,-:r^ 
; : - , ^ ^^cf-VE 

• • " ^ • T . V • 

Vokime in tank 

Voloff(u2)= 
161.898423 
209.736133 

47,63 gal. 

Maalaea Power Plant 

SuDiecl: Heal Rale Tesling 
11-22-05 
Una No.: 7 

F.O. Temp. "F. 
F.O, Temp, (Corr.) 
F.O.-start gal. 
F,0,-and gal. 
F.O. Drain Tnk-stan 
F.O, Drain Tnk-end. gal. 
PT RATIO 
KW(Gen.) 
KW(/Vui.) 
BTU/gal (Approi.) 
BTU/gal fTest Lab) 

HEAT RATE (/kPPROX )-G 
HEAT RATE [/kPPROX,)N 
HEAT RATE (ACTUAIH3 
HEAT RATE (ACTUAl>W 

T E S T L O A D S - M W 
3.1 

9 6 

0 .9820 

2 2 6 2 0 2 

2 2 6 5 7 8 

C 

137.17 

84 OC 

3,108.0 

9 3 3 3 

136,095 

140,187 

10 ,421 

10,743 

10,577 

10.905 

3.7 

95 

0 .9825 

2 2 6 5 8 7 

3 2 6 9 6 7 

0 

111.02 

e40( 

3 .738 .0 

93 ,33 

138 ,095 

140,167 

9,763 

10,013 

9,910 

10,163 

4 4 

9 7 

0 .3815 

2 2 8 9 6 7 

2 2 7 3 7 9 

[ 

86 .19 

840C 

4 .401 .6 

9 3 33 

138.095 

140.187 

9 .971 

10.167 

10.121 

10,340 

4 9 

9 7 

0 .9815 

2 2 7 3 7 9 

2 2 7 8 0 9 

C 

72 ,90 

840C 

4 ,872.0 

93 .33 

136,095 

140,167 

9,935 

10,129 

10,084 

10.281 

5 5 

99 

O.9805 

2 2 7 8 0 9 

2 2 8 2 6 1 

0 

47 ,63 

8400 

5 ,519 

9 3 3 3 

138,099 

140.187 

9 .916 

10.087 

10.065 

10,238 

K W H 

K W H 

K W 

V, 

A, 

9821 .2 

9 8 3 1 4 

5C 
• - . - . . . - « 

J '~ - ^ l i : . 

9 6 2 1 5 

9831 ,7 

53 

- • ! • ' • - i - - , • • . - , -

9621 .8 

9822 .0 

53 

i : : -f^f.-,:'-. 

9 8 2 2 0 

9 6 2 2 2 

5 3 

i • . ^ i . 

s s r - . u j : ; : -

9 8 3 3 . 3 

9 6 3 2 , 5 

5 3 

-, - ' : S , - - . S - . f . ~ ' i . 

f̂ -W-'!."-!;:. 
.-SK-il:;:;-

22620: 
22657E 

96 
34.75I 
33.75 

226587 
226967 

9 5 
27.7& 

3? 

.. .Mis.-i™ 
»i"i.;«".(»;' 

226967 
22737£ 

97 
28 

33.75 

av=i',™'ff„ 
3,^-,rf-.». 

32737( 
32780E 

97 
28 25 

33 

O - J . : ;si( 

..̂ -*.'t----: /=',; 
227809 
238361 

99 
22.5 

25.75 

BTU/gal TEST BY: KaUti Inouye 
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CALCULATIONS FOR HEAT RATE CURVE 
by: Rodney Jung 

M-7 
11-22-05 

OAIA: 
GENERATED (MW) 
HEAT RATE(BTU/MW)G 
HEAT RATE(BTU/MW)N 
NUMBER OF TESTS 
PRKE OF FUEUBBL 
H H.V, (BTU/BBL) 

A, B,C CONSTANTS-
GROSS A- 13,369.14 

B= (1,236 409) 
C- 118.9767 

PREDICTED VALUES: 
GENERATED (MW)G 
HEAT RATE[BTU/MW)G 
GENERATED (MWjN 
HEAI RATE(BIU/MW)N 
GROSS (MBTU) 
NET (MBTU) 
COST/KWH 
G/KWH 
CVPS-H 

3 108 
10,577 
10,905 

4 
S97.0858 

140,167 

3.0 
10,631 

3.9 
10,970 
31.692 
31.685 

$0.1753 
362.66 
191.35 

Fuel Tested: 
Tested tjy: 

act 
act 

NETA-
9= 
C= 

3.1 
10,580 

3.0 
10,908 
33,797 
32,796 

SO. 1745 
261.40 
190 43 

11-30-05 
KOkuyama 

4402 
10,121 
10,340 

14,084.88 
(1,446.145) 

135.8966 

3,2 
10,531 

3.1 
10,849 
33.699 
33.704 

SO. 1737 
260.19 
189.56 

4.672 
10,084 
10,281 

3,4 
10.441 

3.3 
10,739 
35 496 
35.510 

10,1722 
257,96 
187.93 

5.519 
10,065 
10,238 

3.6 
10,360 

3,5 
10,640 
37.296 
37,311 

SO. 1709 
255.97 
186 48 

3.6 
10,289 

3,7 
10,552 
39.097 
39,113 

SO.1697 
25421 
185 20 

4,0 
10,237 

3,9 
10,475 
40 909 
40.931 

$0,1687 
252.69 
184.09 

4.2 
10.175 

4,1 
10,408 
42.735 
42.744 

S0.1678 
251.40 
183.15 

44 
10,132 

43 
10,353 
44.583 
44.586 

SO 1671 
350.34 
162.38 

4.6 
10.099 

4.5 
10.308 
46 456 
46.456 

$0.1666 
349 53 
181.79 

4.8 
10.076 

4.7 
10.274 
48 363 
48.353 

SO,1662 
348 94 
181.36 

PREDICTED VALUES (CONT.) 
GENERATED [MW)G 
HEAT RATE[BTU/MW)G 
C^NERATED (MW)N 
HEAT RATE(BTU/MW)N 
GROSS (MBIU) 
NET (MBTU) 
(X)ST/KWH 
GIVWH 
GIPS-H 

S.0 
10,063 

4.9 
10,252 
50.308 
50.301 

$0.1659 
248.59 
161.11 

5.2 
10.057 

5.1 
10,240 
52.296 
52.290 

$0.1659 
3484B 
181,02 

5,4 
10,062 

5.3 
10,236 
54.334 
54,332 

$0.1659 
348.60 
161,11 

s,e 
10.076 

5.5 
10.346 
56 426 
56.434 

$0,1862 
248.96 
161,37 

5.8 
16,100 

5,7 
10,269 
58 562 
58.601 

$0.1666 
343 55 
181.61 

60 
10,134 

5.9 
10,300 
60 803 
60 641 

$0,1671 
250.38 
183.41 

6.1 
10,154 

6.0 
10,330 
61 940 
61 990 

$0.1675 
250.88 
183.77 

6.2 
10,177 

6,1 
10.343 
63.097 
63.159 

10,1678 
251,44 
183.18 

WORKSHEE" (GROSS) WORKSHEE' (NET) 

MEGAWATTS ' 
X 

3.108 

X HEAT RATE • Y 
X*2 X-3 X'4 Y YX YX-2 

9659664 30.0233357 93 3091086 10577 0389 328734389 102170642 

MEGAWATTS - X HEAT RATE • Y 

O O O O O O O 
4 4016 13.3740826 85.2769618 375.355075 10120.7374 44547,702 196061,165 

4872 23.736384 115.643663 563415325 10083 6467 49127.5266 239349.31 
5.5168 30.4571534 168.066938 927.636196 10064.9533 

O O O O O 
55546 464 306549.826 

0 0 

17.9004 83227284 399.039733 1359.7183 40846.4363 182095.13 844150,942 

12 4848158 
-22934,1827 
-2767,03968 
106.317521 
912.032417 

C= 118.376708 
B= -1236.40896 
A= 13369.1358 

X X'3 X-3 X-4 Y YX YX'2 
3.108 9.659664 30.0222357 93.3091086 10904.5014 33891,1904 105333.82 

O O O O O O O 
4 4016 19.3740B26 85.2769618 375.355075 10340.0522 45512,7736 300339.034 

4672 23.736384 115.643663 563415925 103805939 50087.0486 344034.101 
5.5188 30.4571S34 168.086936 927.636196 102380966 565030199 311623.347 

O O O O O O O 

17.9004 83 337284 399.029799 1959.7183 41763.2453 185993.032 861510.292 

13.4848158 
-39800 3096 
-3606.66648 
106.317531 
913.093417 

135.896626 
-1446.14539 
14084.8798 
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MAUI ELECTRIC CO,, LTD. 
MAALAEA POWER PLANT 
HEAT RATE TEST DATA 

CALCULATIONS FOR VOLUMES IN HORIZONT/M. CYLINDRICAL TANKS 
By: Rodney Jung 
05-27-04 

MAUI E L E C T R K ; C O M P A N Y , INC. 

MPP UNIT NO, 7 
DATE: 05-27-04 

Gnjss Load - (M4-9) - > 

Actual Test Load 
DascrlptkinlTime 
Ambient air temp 
Manifold /kir-Left 
ManlfoU >Vir-R>ght 
Inlenuoler Water-In 
Imemoler Water-Out 
Jacket Water-In 
Jackel Water-Out 
Eihaust Gas-Lvg T/C-L 
Eihaust Gas-Lvg T/C-R 
ManlfoM Pressure-Lft 
ManrfoM Pressure-Rl 

Generator (X 8400) 
Std KWH meter-start 
Std KWH meter-slop 
Demand meter 
Generator volts 
Generator amps 
Generator vars 

Auillllahea(X1400) 
A U I , docked-start 
A U I , docked-stop 
A U I . Uiad IndlcatPr 
A U I . volts 
A U I . amps 

Fual OH 
F O lank level-start 
F.O. lank level-end 
F.O. meter njg-starl 
F.O. meter rOg-end 
F.O. temp. 
F.O, drain tank-start 
F.O, drain tank-end 

Fuel 04 /VnalysB 
API gravity Q 50 "F, 
Sulfur, Wt. \ 
Higher heating value 

R/L-F, 
R/L-F. 

^juamiKtwa^ 

**-:-• • ^"j^TBy 

T E S I B 1 

M P P U N I T N O . 

D A I A : 

D ia of l ank 

Vo l , of tank 

H I . ( r o m f t o o f 

C A L C U L A T I O N S : 

% of tank u>h /D 

iJ l = 

L 2 -

7 

4 8 

5 7 9 . 5 8 1 

7 

0 . 4 7 3 3 5 8 

0 3 9 5 8 3 3 3 3 

T a n k l e v e l start ( h i : 

Tank level s l op [h2) 

V o l d i f I = 57,101 gal. 

f(u)=(pl'e)-[([ l/2)-o)-eSQ«T(iJ-(1-u)*[l/4)-@ASIN(1-3-u)l 
((u1}> 0.36666913 
f(u2)= 0.2892903 

14laokfai.(4fpi)-f(u)-100 
1tlankt(u1)= 48.6857717 
% tank f[u2)- 38 8336638 

KWH 
KWH 

V. 

MVARS 

5027.! 
5 0 2 6 2 

0.36C 

,^iii!r:^t; 
"-rt- -T*; 

5028 5 
5 0 2 6 ! 

0 4e 
ij.',i.liJS:; 
•'Mm': am 
-Si-.-Jr-:-.-

5039.1 
5029.7 

0 52{ 
-•••-ajii?,t--

•'1fe--i.-'i-r. 

5039.! 
5030.5 

0.59{ 
JK-JMSa 
H--?VH-^ 

5030,7 
50313 
0.656 

•^^^,-^smim 

T:^;'ifiA-?r^i2'^ 

Volume m lank 
Voloff(u1)-
Vol of f(u3)= 

K W H 

K W H 

K W 
V , 

A. 

7940 .1 

7 9 4 0 3 

4C 
.>- - - l - . 'S* 

•B«?:i-..-j:H 

7940 4 

7940 .5 

4C 
••: ; • : - - . ^ S 

1 W H ^ » 

7940 .6 

7940 6 

3 ( 
---:-.- -f-

i , « i S K » i r 

7940.8 

7941.0 

3E 
„ : . , ! >.',•» 

i^.^i^,^:X^ 

7941 ,1 

7941 .2 

3e 
: ^ ' i ^ ' - _.-.^w^^S',:i' 

- - l ^ ^ f t ^ ^ ^ : ^ ^ - -

sal-
gal, 
-F. 

BTU/gal 

. i i . „ i ^ , t , 

..."-::,:: 8 6 3 3 4 7 

8 6 9 3 4 7 

96 

3 6 

31 .35 

-J, ; :5 : :31- : 

• . ,-- :""?>? 

6695e t 

869747 

9 ( 

2e 
2C 

. w i ? v , - , S ; 

-a . - - ;« , - " ' ' 

870061 

8 7 0 1 6 : 

9 7 

3 2 , 7 5 

te 

-iSanSi-F^ 

r3:.:5;iB---

670561 

87D89( 

9 5 
34 2 5 

30 .5 

w-aifeiSK-:^.-
i : ^^ ! ! . , . . ^ ^ ::,-

8 7 1 0 K 

871463 
9 4 

33 25 

3 6 

308 999137 
366,100083 

57,10 gal. 

Maalaea Power Planl 

Sub|e(4: Heat Rate Testing 
05-27-04 
UnH No,: 7 

F.O. Temp. "F. 
F.O. Temp. (Corr.) 
F.O.-start gal. 
F.O.-end gal, 
F.O. Drain Tnk-slarl 
F.O. Drain Ink-end, gal. 
PTRATHD 
KW (Gen.) 
KW{Au«,) 
BTU/gal (Apprco,) 
BTU/gal (Test Lab) 

HEAT RATE (APPROX.)-G 
HEAT RATE (APPROX.jN 
HEAT RATE (ACTUAL)-G 
HEAT RATE (ACTUAL)-N 

T E S T L O A D S - M W 
3.1 

M 

0 .9810 

869347 

869347 

C 
(221,97 

8 4 OC 

3 , 0 9 1 2 

93 .33 

138,095 

140,143 

9,726 

10,031 

9,872 

10,179 

4 .0 

98 

0 ,9810 

8 6 9 5 8 6 

8 6 9 7 4 7 

C 

(116 .99 

8 4 0 0 

4 ,032 .0 

46 .67 

136,095 

140,143 

9 ,340 
9 ,450 

9 ,479 

9 ,590 

4 4 

97 

0 .9815 

6 7 0 0 8 1 

8 7 0 1 6 3 

0 

(316 .48 ' 

840C 

4 ,435.2 

93 3 3 

138 .095 

140,143 

9 ,123 

9 ,318 

9 ,257 

9 .456 

5.0 

95 

0 .9825 

8 7 0 5 8 1 

8 7 0 6 9 0 

0 

(57 50 ! 

840C 

5,023.2 

93 .33 

138 .095 

140.143 

9 ,899 

10.087 

10 .046 

10.236 

5.5 

94 

0.9830 
671014 

6 7 1 4 8 3 

0 

57 ,1 

8400 

5,510 

4 8 87 

138,095 

140,143 

9.654 

9,737 

9,798 

9 ,881 

TEST BY: MylesMatsuda/Donak) ErnaslBerg 
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CALCULATIONS FOR HEAT RATE CURVE 
by: RoOi>ey Jung 

M-7 
05-27-04 

DATA: 
GENERATED (MW) 
HEAT RATE[BTU/MW)G 
HEAI RATE[BIU/MW)N 
NUMBER OF TESTS 
PRICE OF FUEL/BBL 
H.H.V. [BTU/BBL) 

A, B, C CONSTANTS: 
GROSS A= 15,712.66 

B- (2,916 060) 
C= 333-9325 

PREDICTED V/VLUES: 
GENERATED (MW)G 
HEAT RATE[BIU/MW)G 
GENERATED (MW)N 
HEAT RATE[Bnj/MW)N 
GROSS (MBTU) 
NET (MBTU) 
COST/KWH 
GIKMH 
G/PS-H 

3.091 
9,872 

10,179 
4 

$52.7670 
140.143 

3.0 
9.970 

2.9 
10,260 
29 910 
29.862 

SO .0894 
246.33 
179 46 

Fuel Tested: 
Tested by: 

act 
act 

4 032 
9.479 
9.590 

NETA= 
B= 
C-

3.1 
9,882 

3.0 
10,176 
30.634 
30,597 

$0 0886 
244,16 
177.88 

06^>4-04 
K NakamatSu 

4 435 
9257 
9456 

16.794.01 
(3,265.675) 

364.8247 

32 
9,801 

3.1 
10,060 
31.362 
31.314 

$0.0879 
242,15 
176.41 

34 
9.656 

3.3 
g.908 

32.838 
32.763 

$0.0866 
238 63 
173 85 

5.510 
9.796 
9.661 

3.6 
9.543 

3.5 
9.766 

34.353 
34.245 

S0.0SS5 
235.77 
171.77 

36 
9454 

3.7 
3.6S3 

35.924 
35,779 

$0.0846 
233.57 
17017 

4,0 
9,391 

3.9 
9,5e« 

37.565 
37,361 

SO 0843 
232.04 
169 04 

4.3 
9,356 

4 2 
9,S14 

39 » 4 
39 513 

$0.0839 
231,16 
168 40 

44 
9,347 

4.3 
9,488 

41,126 
40 863 

$0.0838 
230.94 
166.24 

4,6 
9,365 

4,5 
9,493 

43 078 
42.776 

$0.0840 
331,38 
166,57 

4.6 
9409 

4,7 
9,534 

45.165 
44.828 

$0.0844 
2334B 
169.37 

PREDICTED VALUES (CONT.) 
GENEIUTED (MW)G 
HEAT RATE(BTU/MW)G 
GENERATED (MW)N 
HEAT RATE[BTU/I^W)N 
GROSS (MBTU) 
NET (MBTU) 
COST/KWH 
G/KWH 
cyps-H 

5,0 
9,481 

4.9 
9.S86 

47.403 
47.037 

S0.0850 
234 34 
170.65 

52 
9,579 

5.1 
9,677 

49.803 
49419 

S0.0853 
336.66 
173 42 

54 
3,703 

5.3 
9,798 

S2.39G 
51.993 

$0,0870 
339 75 
174 66 

5.6 
9,855 

5.8 
9.947 

55,187 
55.239 

$0.0883 
243 49 
177.39 

5 6 
10,033 

5.6 
10,126 
58.191 
58.257 

S0.0699 
247,89 
180.53 

6.0 
10,236 

6.0 
10,334 
61437 
61.513 

SO 0918 
252.95 
184.28 

6,1 
10.350 

6,1 
10,449 
63.137 
83 348 

SO 0938 
255,73 
166.31 

6 2 
10,459 

8.2 
10,571 
64.911 
65 045 

$0.0939 
258 67 
188 45 

WORKSHEE' (GROSS) WORKSHEE" (NET) 

MEGAWATTS ' X HEAT RAT 6 : Y MEGAWATTS • X HEAT RATE • Y 
X X'2 X-3 X-4 Y 
3.0913 3.55551744 29.5380155 91.3079135 9673 04558 

4.033 16 357034 65.5483208 264 290829 9476.69665 
44352 19670999 87.244S149 388948203 025685154 

0 0 0 0 0 
5 5104 30 3645082 167,320586 922.003356 9797,53048 

0 0 0 0 0 

YX YX'2 
30516.4673 94332.5037 
36218,1049 154095.399 
41055.988 182091.518 

0 0 
53988.312 297497,134 

17.0688 758460486 349.651737 1664 5503 38405,1243 163778.872 728016,615 

12.0482611 
-887 273943 
-413.896434 
103.971775 
905.274725 

333 93253 
-2916.06009 
15712,6602 

30912 9.55551744 39.5380155 91.3079135 101793945 31466.5441 
YX"3 

97269.3613 
16.257024 65,5483308 364 390839 9589.68843 38665.6237 155899.795 
19670993 67,2448149 386,948203 9455.63603 41936.5338 166005.781 

4.032 
4 4353 

O O O O O O O 
5.5104 30.3645063 167.320586 922.003356 9881.21284 S4443.43S2 300038,168 

17.0686 75 8480486 349.651737 1664.5503 39106,1337 166520,136 739213.125 

13 0483611 
-9371.43537 

-1414 332 
103.971775 
905.374725 

364.824704 
-3265.67492 

16794.011 
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MAUI ELECTRIC CO., LTD. 
MAALAEA POWER PLANT 
HEAT RATE TEST DATA 

CALCULATIONS FOR VOLUMES IN HORIZONT/U. CYLINDRICAL T/kNKS 
By Rodney Jung 
12-03-03 

MAUi ELECTRIC COMPANY, INC. 

MPP UNIT NO. 7 
DATE: 13-03-03 

Gnjss Load - (M4-9) - > 

/kctual Test Load 
Description\Time 
/kmbteni air temp 
Mani^kl Air-Left 
Manilbk] Alr-Righl 
Intercooler Water-In 
InterriToier Water-Out 
Jacket Water-In 
Jacket Water-Out 
EitiBUSi Ga»4.vg T/C-L 
EiTiausl Gas-Lvg JIC~R 
ManifoW Prossure-Lfl 
MarabU Prassura-Rt 

Generator (X 8400) 
Std KWH maler-starl 
Std KWH meler-stop 
Damand meter 
(Generator volts 
Generator amps 
Generator vars 

Auxilianes (X 1400) 
Aux dockaO-sIart 
>Vui. docked-stop 
Aux. load indicator 
Aux. volts 
Aux. amps 

-F. 
•F, 
•F. 

R/L-F 
R/L-F. 

•F, 
-F, 
-F. 
-F. 
hg 

hg 

3.1 I 4.0" 

3 040 
1341 

86 
111 

112 
151.a 
167,1 
161,5 
160.S 

7.0 
7.0 

4006 
1227 

67 
121 

121 
150.f 
167.7 

162 
162 

9,7 
9,7 

4.418 
1109 

87 
128 

127 
150.4 
168.7 
162 e 
163.4 

11.6 
11.6 

5.065 
0955 

84 
132 

131 
1503 
169.2 
162.7 
163.C 

13.4 
134 

5 661 
0612 

64 
141 
138 

152.7 
172 

164.e 
166.1 

16.0 
16.0 

TESTOI 
MPP UNIT NO, 

DATA 
Dis. tif lank 

2 Vol.0*tank 
HL fromfkxx 

C/VLCUIAIIONS 
% of tank u=h/D 

u1 = 

KWH 
KWH 

V, 
A, 

MVARS 

1004,6 
1004.S 
0.362 
4 IOC 

53C 
2.2 

1004,1 
1004.E 
0 477 
410C 

63C 
2.3 

1003.41 
1003.» 
0536 
4100 

690 
2.1 1 

1002.7 
1003.: 
0 6o; 
4075 

74C 
30 

1001.E 
1002,3 
0.674 
4050 

630 
1.8 

KWH 
KWH 
KW 
V, 
A. 

6382.8 
62829 

37 

6383.6 
6282,7 

35 

6263.4 
6262.6 

6263.3 
6262.4 

29 3C 

6262 0 
6282 2 

40 

*6 
579 581 

7 

0 662292 
0.58333333 

Tank level starl (hi) 
Tank level stop (h2) 

70 27 I gal. 

f(iiHpVeH((1'3)-u)-©SORT(u-(1-u)-(1/4)-©ASIN(1-2-u)) 
t[u1)= 0.57086774 
f(u2)= 0 4756450 

%tankfill-(4/pi)-f(u)-100 
%tankf[u1)= 726651383 
%tankf(u2)' 60.5610009 

Volume in tank 
Vol of f(u1)" 
Vol of ([u2)-

158.311748 
228.560945 

7 0 3 7 gal. 

Maalaea Power Plant 

Subject: Heat Rale Testing 
12-03-02 
Uni No,: 7 

F O Temp, *F, 
F.O, Temp. (Corr.) 
F,0,-slan gal, 
F,O.-en0 gal. 
F.O. Dtaki Tnk-starl 
P.O. Drain Tnk-vnd, gal, 
PT RATIO 
KW(Gen,) 
KW[/kui.) 
BTU/gal (/kpprox.) 
BTU/gal (Test Lob) 

HEAT RATE [>VPPROX.)-G 
HEATRATE [APPROX.)N 
HEATfWTE [ACTUAL>G 
HEAT RATE (ACTUAL)-N 

T E S T L O A D S - M W 
30 

95 
0.9625 
384805 
385020 

0 
(15.27; 

640C 
3,040.8 

45.67 
138,095 
139,344 

10,274 
10,435 
10,360 
10,521 

4 0 
87 

0.9865 
384482 
384805 

C 
34.58 

84 OC 

4,006 6 

46 .67 

138.095 

139,244 

9,806 

9,922 

9,888 
10,004 

4 4 
93 

0 .9635 

3 8 4 0 5 5 

384482 

C 
107.14 

640C 
4 .416 4 

9 3 3 3 

138,095 

139,244 

3 ^ 2 
10,044 

3,914 

10,128 

5,1 
93 

0 9840 

3 8 3 6 6 3 

3 6 4 0 5 5 

C 
38.37 

840C 

5,0652 
46 67 

138,095 
139,244 

9,487 
9,575 
9,566 
9,655 

5.7 
92 

0.9640 
362658 
363335 

0 
70.27 
8400 

5,662 
93.33 

138,095 
139.244 

9,762 
9,926 
9.843 

10,008 

Fuel OH 
F.O, tank level-slarl 
F.O. tank level-end 
F.O. meter rdg-slart 
F O. metor rdg-end 
F.O. temp. 
F.O, drain tank-starl 
F.O, drain lank-end 

28.75 
27,75 

384805 
365021 

95 

29.75 
32 

36446: 
38460! 

87 

28 5 
35.5 

384 OS! 
38446: 

33 

31 
33 5 

38366: 
36405! 

32 

33.25 
27 

382658 
383335 

92 

Fuol Oil Analysis 
API gravity Q 60 -F. 
Sulhir. Wt, % 
Higher fteeting value BTU/gal 
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CALCULATIONS FOR HEAI RATE CURVE 
by: Rodney Jung 

M-7 
12-03-02 

DATA: 
GENERATED (MW) 
HEAT RATE(BTU/MW)G 
HEAT RATE(BTU/MW)N 
NUMBER OF TESTS 
PRICE OF FUEL/BBL 
H.H.V. (BTU/BBL) 

A. B. C CONSTANTS: 
GROSSA^ 13.689.76 

B ' (1.598.653) 
C= 157.3157 

PREDHriED V/kLUES: 
GEfJERATED (MW) 
HEAT RATE[BTU/MW)G 
HEAT RATE[BIU/MW)N 
GROSS(MBTU) 
NET (MBTU) 
COST/KWH 
G«WH 
G/PS-M 

3.041 
10,274 
10,435 

5 
$41.6843 

133.244 

3.0 
10,315 
10,476 
30945 
31,428 

$0 0735 
254.86 
165.67 

Fuel Tested: 
Tested by: 

act 
ad 

4 007 
9,806 
9,922 

NETA-
B= 
C* 

3.1 
10,252 
10,411 
31,760 
32.273 

S0.0731 
253.29 
184 53 

03-17-03 
K.Nakamatsu 

4418 
3,832 

10,044 

13,949.13 
(1,645.864) 

162.7M5 

35 
10.191 
10,348 
32 612 
33,115 

SO 0726 
251.80 
163 44 

5.065 
9,487 
3,575 

34 
10,080 
10,334 
3" 371 
34,796 

$0.0718 
249.05 
181.44 

5.662 
9.762 
3,926 

3.6 
9,981 

10.133 
35.932 
36 477 

SO.0711 
246.61 
179.66 

3,8 
9,695 

10,044 
37,603 
36.166 

$0.0705 
344.46 
178.11 

4.0 
3.822 
9,969 

39.267 
39.876 

$0 0700 
242.67 
17679 

4.2 
9,761 
9,907 

40,996 
41.607 

$0.0696 
241,17 
175.70 

44 
3,713 
3,857 

42,737 
43372 

$0 0692 
233.96 
174.83 

4,6 
9,677 
3,631 

44.516 
45,176 

$0.0690 
233.11 
174,13 

4,6 
9655 
3.798 

46.342 
47.038 

$0,0668 
238,54 
173.78 

PREDICTED VALUES (CONT.) 
GENERATED (MW) 
HEAT RATE(BTU/MW)G 
HEAT RATE(BTU/MW)N 
GROSS (MBTU) 
NET (MBTU) 
COST/KWH 
G/KWH 
G/PS-H 

SO 
3,644 
9,767 

48 222 
48.937 

$0 0687 
238.39 
173 60 

5 2 
9,647 
9,790 

50,163 
50,908 

$0.0668 
338.35 
173.64 

54 
9,662 
9,806 

53,174 
52,951 

S0.06S9 
238,72 
173 91 

5.6 
9,690 
9.835 

54.261 
55.074 

$0.0691 
239 40 
174 41 

5.8 
9,730 
9,876 

56 433 
57 283 

$0.0694 
240 40 
175.14 

6.0 
9,783 
9,931 

58.697 
59 587 

S0.0697 
241,71 
176 09 

6.1 
9,814 
9,963 

59 666 
60.777 

$0,0700 
24248 
176.65 

62 
9,848 
9,999 

61.060 
61,994 

$0 0702 
243.33 
177 27 

WORKSHEE" (GROSS) WORKSHEE" (NET) 

MECy^WATTS = X 
X X-2 
3.0406 9 24646464 
4.0068 16.0544462 
4 41B4 19 5232586 
5.0652 25656251 
5 6616 32.0537146 

HEAT RATE - Y 
X-3 X*4 Y YX YX*2 

26,1166497 654971063 10274.4839 313426508 950026525 
64.3269552 257,745244 9806 24527 39291.6635 157433837 
66.2571472 381,118579 9832.12115 434425441 131945.211 
129,954043 658 243217 9486 92693 48053 1623 243396,979 

181.47531 1027,44062 9762.02863 55268.7013 312909279 
O O O O O 

32.1936 102,533135 490,130105 2410.04477 49161.8059 317398.443 1000669.96 

30,1453034 
-37264 2686 
-4545.31656 
175.153167 
1537.18005 

157.91565 
• 1598.65266 
13669,7596 

MEGAWATTS 
X 
3.0406 
4.0066 
4 4184 
5.0653 
5.6616 

0 

33.1936 

a= 
b-
d= 
e= 
f= 

= X 
X-2 

954646464 
16.0544462 
19.5222586 
35.656251 

33,0537146 
0 

102.533135 

30.1453034 
-38178.3668 
-4658 92613 
175,153167 
1537.18005 

X-3 
28.1166437 
64.3269553 
86 2571472 
139.954043 

161.47531 
0 

490.130105 

X-4 
85 4371083 
357,745344 
381,116579 
658.343317 
1037,44063 

0 

2410 04477 

C-
B= 
A* 

HEAT RATE = 
Y 

10434 6334 
9931.80319 
10044.2947 
9575.14459 
9935.65633 

0 

49901.5313 

162.700498 
-1645.8643 
13949.133S 

Y 
YX 

31729 5998 
39754 661 

44379,7116 
48500 0234 
56195.0959 

0 

220553.111 

YX-2 
96483.3871 
159289.056 
196087.318 
245662.313 
316154,155 

0 

1015676.21 

- 0 
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MAUI ELECTRIC CO., LTD. 
MAALAEA POWER PLANT 
HEAT RATE TEST DATA 

CALCULATIONS FOR VOLUMES IN HORIZONTAL CYLINDRICAL TANKS 
By: Rodney Jung 
04-16-02 

MAUI ELECTRIC COMPANY, INC, 

MPP UNIT NO. 7 
OAIE: 04-16-02 

Gross Load - (M4-9) ~> 

Adual Test Load 
Descnplion\Tinie 

Ambient air lemp 
Manifold Ar-Left 
ManMoU Air-Righl 
Intercooler Watar-ln 
Inlercooier Water-Out 
Jacket Walei-ln 
Jacket Waler-Out 
EihausI tias-Lvg T/C-L 
Exhaust Gas-Lvg T/C-R 
Mamtold Pressure-Lfl 
ManlMd Pressure-Rt 

Genaralor (X S400) 
Std KWH meter-Stan 
Std KWH meter-stop 
Demand meter 
Generator volts 
Generator amps 
(generator vara 

Rn.-F, 
R/L-F. 

I ' 0 I 

3,133 
0706 

80 
na 

103 
101 
117 

159 4 
163 7 

6 6 
67 

4.040 
0819 

84.5 
na 

114 
UC 
137 

159.! 
16; 

9 3 
9 3 

4.972 
0937 

84.5 
na 

131 
117 
163 

161.1 
167.1 

12.9 
12.9 

5.516 
1056 

84.5 
na 

13t 
122 
17C 

163.S 
1704 

15.3 
15.3 

TEST HI 
MPP UNIT NO. 

OATA: 
Dia. of tank 
Vol, of tank 
Ht from floor 

C/kLCULATIONS: 
%oftaiiku=hrD 

u l -
u3= 

7 

iS 
579.581 

I 

0 427083 
0.734375 

Tank level start (hi) 
Tank level stop (Ii2) 

VDldin= -220 01 I gal. 

f(u)=(pi'BH([1'2HJ)'@SORT[u-(1-u)-(1/4)-©AStN(1-2-u)| 
f[u1)= 0.3200417 
f[u3)= 0.6181832 

% lank M = [4/pi)-^u)-100 
% tank t(u1)= 40.7489753 
%t3nkf(u3)= 78.7095303 

KWH [ 
KWH j 

93514 
93516 

0 373 
V. 1 
A. r 

MVARST 

4tOG 
510 
1.6 

3 3 5 1 ! 
9353 4 
0 481 
420C 

57C 
1.0 

9252.51 
9353 1 
0 592 
4210 

73 

i s l 

3353.; 
9254 

0.657 
419C 

835 
2 3 

Vohjme in tank 
Volof((ul)= 
Vol of f(u2)= 

343 407682 
133.395517 

-220.01 gal. 

Maalaea Povrer Plant 

Subjed: Haal Rate Testing 
04-1&4)2 
Unt No: 7 

F.O, Tenv, "F, 
F.O. Temp, (Con,) 
F,0,-slan gal. 
F.O.-end gal, 
F.O. Draki Ink-start 
F.O, Dram Tnk-end, gal, 
PT RATIO 
KW(Gen.) 
KW[/kui.) 
BTU/gal (Approi.) 
BTU/gal (Test Lab) 

HEAT flATE [APPROX.)-G 
HEAT RATE [/kPPROX.jN 
HEAT RATE (ACTU/kL)-G 
HEAT RATE (ACTUALH* 

T E S T L O A D S - M W 
3.1 

67 
09665 

302266 
302266 

C 
(220 01 

8400 
3,1332 

93 33 
138,035 
137.115 

9,566 
3,860 
9,498 
9.790 

4.0 
67 

09865 
302468 
302679 

C 
114.73 

840C 
4.040 4 

93.33 
138,095 
137,115 

9,983 
10526 
9.918 

10.153 

SO 
93 

09835 
302679 
303336 

C 
78.50 

84 OC 

4 .972 6 

9 3 3 3 

138,035 

137.115 

10,338 

10,535 

10564 
10,461 

5 5 
94 

0 9630 
303336 
303807 

C 
63.32 

64001 
5.518.8 

93,33 
138,095 
137,115 

O.D 
0 

1.0300 
0 
0 
0 

0.96 
8400 

0 
0.00 

138,095 
137.115 

10,028 
10500 
9.957 

10.126 

voivni 
«OIVXII 
tOIVX)! 

ffiivni 

/kuiHiBnes(X1400) 
Aui.cMckad-starl 
A U I , ctocked-stop 
A U I . load indicslor 
Ant. volts 
A U I , amps 

Fuel OH 
F.O. tank level-stan 
F.O. tank level-end 
F.O, meter rdg-starl 
F.O. meter rdg-end 
F.O. tamp. 
F.O. drain tank-start 
F.O. drain tank-end 

Fuel Oil Analysis 
API gravity Q 60 -F. 
Sulfur. Wt. % 
Higher fiaatlng valua 

KWH 
KWH 
KW 

gal. 
gal. 

BTU/gal 

5499 8 1 5500.0 
5500.0 i 5500 2 

43 S3 

5500.3 
55005 

53 

5500.6 
5500.8 

52 

30226f 303468 302873 303336 

26 25 29.675 26 375 

302266 303879 303336 303807 

TEST BY: H.Kimura 

- 0 

TO 
fD 
t o 
ON 
- J 

o 
UJ 
O N 

t o 

n o 
o TZ 
tn 
H 
Z 
o to o o 
CDs 
t 
at 
U) 
(X 
- J 

O 
> 
>-H 

73 



CALCULATIONS FOR HEAT RATE CURVE 
by: Rodney Jung 

M-7 
04-16-02 

DATA 
GENERATED (MW) 
HEAT RATE[BTU/MW)G 
HEAT RATE[BTU/MW)N 
NUMB£R OF TESTS 
PRICE OF FUEL/BBL 
H.H.V, (BTUmBL) 

A. B. C CONSTANTS: 
GR(}S5A- 4.482.94 

B= 2,397.539 
C= (250,3949) 

PREDICTED V/U.UES: 
GENERATED (MW) 
HEAT RATE(BTU/MW)G 
HEAT RATE[BTU/MW)N 
GROSS (MBTU) 
NET(MBTU) 
COST/KWH 
G/KWH 
Grt>S-H 

3.133 
9,566 
9,860 

4 
$28.8825 

137,115 

3 0 
9,422 
9,724 

28 266 
39.173 

S0.0473 
333,79 
169.60 

Fuel Tested: 
Tested by: 

act 
act 

4,040 
9.383 

10,226 

NETA= 
B= 
C= 

3,1 
9.503 
9,804 

29 476 
30.393 

SO 0477 
234.94 
171,16 

04/24/02 
E.Wong/S.OstUro 

4,973 
10,338 
10,535 

5.049 22 
2,289.049 
(343 6139) 

3.3 
9,591 
9,880 

30.691 
31.615 

$0.0481 
236.97 
173 64 

5.519 
10,028 
10,200 

34 
9,740 

10,016 
33.116 
34.054 

$0,0488 
240.65 
175.32 

3.6 
9,669 

10,133 
35.528 
36.477 

50.0495 
243 84 
177.64 

38 
9,976 

10,230 
37,916 
38.873 

SO 0500 
346 53 
179 60 

4.0 
10,067 
10,308 
40.267 
41.230 

$0 0505 
348 72 
18130 

45 
10,136 
10,366 
42 570 
43537 

$0.0508 
2SQ.43 
182.44 

44 
10,184 
10,405 
44.812 
45,781 

10.0511 
251,63 
163 32 

46 
10,313 
10,434 
46.981 
47.950 

SO .0513 
353.34 
183.84 

4.B 
10,233 
10,434 
49.066 
50.034 

$0.0513 
253.56 
184.00 

PREDICTED V/kLUES (CONT. ) : 
GENERATED (MW) 
HEAT RATE(BTU/MW)G 
HEAI RAT£(BTU/MW)N 
GROSS (MBTU) 
NET (MBTU) 
COST/KWH 
G/KWH 
G/PS-H 

SO 
10511 
10,404 
51.064 
53.031 

$0 0513 
353.38 
163.79 

52 
10.179 
10,365 
52.933 
53.896 

S0.0511 
351.51 
183 33 

54 
10,128 
10,306 
54 693 
55 654 

S0.0508 
250.24 
183.31 

5 6 
10,057 
10,228 
56 318 
57 378 

$0 0504 
248 46 
181.02 

58 
9.965 

10.131 
57.799 
58.757 

SO.0500 
346.33 
179.38 

6.0 
9.854 

10.013 
59,124 
60 081 

$0.0494 
243 47 
177.37 

6.1 
9,791 
9,948 

59 733 
60.680 

S0.0491 
241.90 
176.23 

63 
9,723 
9,877 

60 279 
61.336 

SO 0488 
240.22 
17S.00 

WORKSHEE" (GROSS) WC3RKSHEE' (NET) 

MEGAWATTS ' X HEAT RATE - Y 
X X'2 X '3 X*4 Y YX YX*2 
3.1332 9 61694334 30.7584434 96.3723549 9565.97733 29973,1202 93908.6469 
4 0404 16.324632; 65.9566519 266.500145 3383 37597 40361.0747 163074.886 
49728 24.7287394 1Z2.971077 611,510574 10337.5402 51406.5197 255634.341 
5 5168 30.4571531 168.086938 927.638196 10027,8129 553414339 30S418.637 

MEGAWATTS - X HEAT RATE - Y 

0 
0 

17.6652 

a= 
b= 
d-
e= 
f= 

Q 
Q 

81,3276677 

13 251373V 
25488.101^ 
3117 57161 

114.43175 
933 69554^ 

0 
0 

387,775311 

0 
0 

1902.02127 

C= 
B= 
A= 

0 
0 

39920.7064 

-250.394903 
2397,53854 
4482.93551 

0 
0 

177081.208 816036.5 

X x-2 X-3 X'4 Y YX YX-2 
3,1332 961694324 30.7584434 96,3723549 965968349 30892.3572 96791,9335 
4.0404 16,3248323 65.9588519 266.500145 10225.5873 41315.4636 166930.996 
4.9738 34.7287396 122,971077 611.510574 10535.2743 52389.612 260524,057 
5.5166 304571534 166.086936 927.638196 10200.3196 56393.5237 310672,699 

0 
0 

17.6653 

^ 
f 
d= 
e= 
f-

0 
0 

81.3276677 

13.3513737 
19813.1086 
3455.90349 

114.43173 
333.89S549 

0 
0 

387,775311 

0 
0 

1902 02137 

C= 
B ' 
A ' 

0 
0 

40820.8636 

-243.613887 
2289.04327 
5049 23494 

0 
0 

160691,156 8349196! 
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MAUI ELECTRIC CO , LTD. 
MAALAEA POWER PLANT 
HEAT RATE TEST DATA 

M7 deraled to 5 0 MW due to high cylinder 
exhaust lemps. 

CALCULATIONS FOR VOLUMES IN HORIZONT/VL CYLINDRICAL TANKS 
By: Rodney Jung 
05-11-01 

MAUI ELECTRIC COMPANY. INC. 

MPP UNIT NO. 7 
OATE: 05-11-01 

Gross Load - (M4-9) - > 

Actual Test Load 
DescrptKXiMima 
Ambwnt ail temp 
Manifokl /kr-Lefl 
klanibU Ai-Righl 
Intercooler Water-In 
Intercooler Water-Out 
Jacket Water-In 
Jacket Water-Out 
Eihaust Gas-Lvg T/C-L 
Exhaust Gas-Lvg T/C-R 
Manifold Pressure-Lft 
Manihlld Pressure-Rt 

Generator (X 8400) 
Sid KWH meler-stan 
Sid KWH mMer-str>p 
Demand meter 
(generator volts 
Generator amps 
Generator vars 

Rrt.-F. 
Rrt. 'F. 

3.1 I 4.0 I 5.0 

2.990 
0706 

66.! 
9S 
97 
97 

loe 
157.3 

155 

6.2 
6 3 

3 595 
0628 

72 
lie 
lie 
104 
133 

160 3 
163.4 

8.1 
8 1 

3 956 
0946 

76 
115 
113 
106 
129 

159 1 
163.6 

9.1 
9 1 

4 460 
1109 

77 
123 
133 
HC 
142 

161.1 
165.1 

11.0 
11 0 

4,964 
1223 

79 
133 
133 
115 
153 

162.7 
1675 

12.7 
12.7 

TEST#1 
MPP UNIT NO. 

DATA: 
Oia. of tank 

3 Vol, of tank 
HL fromftoof 

CALCULATIONS: 
K of tank u>tVD 

u1 = 

7 

0.45052063 
0 44921875 

Tank level start (h1) 
Tank level stop (n3) 

0.96 I gal. 

f(u)=(pi/8)-(((1/2)-u)-eSQRT(u-(1-u)«( l/4)-©ASlN(l-2-u)| 
f[u1)- 0.34330079 
f[u2)= 0.34200527 

%tanknil-(4/pi)-f(u)-100 
%tankf(u1)- 43.7104142 
% tank t(u2)' 43 5454632 

KWH 
KWH 

V, 
A. 

MVAR! 

7598.5 
7598 .E 
0.356 
4oec 

455 
1.1 

759e 
7599 5 
0 426 
4085 

53C 
1 1 

7593 6 
7600.1 
0471 
410C 
6a 
1.6 

7600.: 
7600 e 
0.531 
410C 

66C 
1 6 

7600.3 
7601.5 
0 591 
4100 

730 
1.55 

Vohmie in lank 
Volof( (u l ) -
Vol of f{u2)> 

326.243744 
327,193769 

0 96 gal. 

Maalaea Power Plant 

Subjed: Heat Rate Testing 
05-11-01 
Un«No,: 7 

F O, Temp. -F. 
F.O, Temp, (Con,) 
F 0,-sIan gal. 
F,0.-and gal, 
F O. Oraii Tnk-stail 
F.O, Drain Tnk-end, gai. 
P I RATIO 
KW[Gan) 
KW (Aux.) 
BTU/gal (Approx) 
BTU/gal (Test Lab) 

HEAT RATE (/kPPROX.)-G 
HEAT RATE (APPROX.jN 
HEAT RATE (ACTUAL)J3 
HEAT RATE [ACTUAL^N 

T E S T L O A D S - M W 
3.0 
84.5 

0.9676 
254958 
254958 

C 
(223.18 

84 OC 
2,990.4 

93 .33 

138,035 

136,244 

10,180 

10,508 

10,191 

10,519 

3.6 
89 .5 

0 .9653 
2 5 5 2 9 4 

2 5 5 2 9 4 

C 
( 3 5 8 38 ' 

64W 
3 ,595 2 

9 3 33 

138,095 
136,244 

9 ,778 
10 ,039 

9 ,789 

10 ,050 

4.0 
91 

0,9845 
2 5 5 5 9 4 

2 5 5 8 9 0 

0 
(3.641 

84 OC 
3,956 4 

93 .33 

138 ,095 

136,244 

10,303 

10,553 

10,315 
10,564 

4.5 
90.5 

0 .9846 

2 5 6 0 1 9 

2 5 6 3 5 6 

C 
000 
640C 

4 .460.4 

93 .33 

138.095 
138.244 

10,274 

10.494 

10 ,386 

10 ,505 

5.0 
93 

0 .9835 

2 5 6 4 4 5 
2S6B14 

0 
0.96 

8400 
4 .964 

93 .33 

136 ,095 
136,244 

10,069 

10.262 

10.080 

10.2T3 

AuiK l iar ies (X 1400) 

Aui. ckxked-start 
A U I . ckKked-stop 
Au>. load indicator 
A U I . volts 
A U I . amps 

KWH 
KWH 
KW 
V. 
A. 

4321.4 
4331.6 

40 

4321.6 
4331.8 

46 

4321.9 
4322.1 

4S 

4322,1 
4322.3 

4E 

43224 
4332 6 

52 

FuelOa 
F.O, tank level-start 
F.O. tank level-end 
F.O. meter idg-start 
F.O. meter rdg-end 
F.O. temp. 
F.O. drain tank-starl 
F O. drain lank-erM 

34.375 
19.375 

35495! 
35495! 

84.5 

35.5 
ie 

355334 
255294 

89.5 

3 1 6 3 ! 
31,37! 

25559' 
2S589t 

91 

33 5 
32.5 

2560 IE 
25635i 

9 0 5 

33.375 
33.4375 
256445 
256614 

93 

Fuel Oil Analysis 
API gravity @ 60 "F, 
Sulhjr, Wt. % 
Higher heating value BTU/gal 

-0 
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CALCULATIONS FOR HEAT RATE CURVE 
by: Rodney Jung M7 derated to 5.0 MW due to high cyHnder 

eihaust temps. 
M-7 
05-11-01 

DATA 
GENERATED (MW) 
HEAT RATE(BTUfli«v)G 
HEAT RATE(BTUnKW)N 
NUMBER OF TESTS 
P R K ; E C3F FUEL/BBL 
H.H.V. (BTU/BBL) 

A, B, C CONSTANTS: 
GROSSA= 21,244,16 

B= (6,217.364) 
C= ^ 3 0849 

PREDICTED VALUES: 
GENERATED (MW)G 
HEAT RATE(BTUflkW)G 
GENERATED (MW)N 
HEAT RATE(BTU/MW)N 
GROSS (MBTU) 
NET (MBTU) 
COST/KWH 
G/KWH 
G^JS-H 

2.990 
10,191 
10,519 

3 
$41.5099 

138,244 

30 
10,180 

3.9 
10,507 
30,540 
30.540 

$0.0728 
351.53 
163 34 

Fuel Tested: 
Tested by: 

ad 
ad 

3.59S 
9,769 

10.050 

NETA-
B= 
C= 

3,1 
10.072 

3.0 
10,386 
31.224 
31.328 

$0 0730 
348.86 
181,30 

05-16-01 
K, Yokoyama 

22,374 06 
(6,615 626) 

886.6316 

32 
9,982 

3.1 
10,283 
31,942 
31,947 

S0.0714 
346 63 
179 67 

4 460 
10,366 
10,505 

3.4 
9,651 

3.3 
10,130 
33.494 
33.498 

$0.0704 
343 40 
177.33 

3 6 
9,768 

3 5 
10.049 
35 337 
35.237 

S0.0700 
241.84 
176.18 

3.8 
9,792 

3,7 
10,038 
37511 
37.206 

S0.0700 
241,94 
176.26 

4.0 
9,864 

3.9 
10,098 
39.456 
39.448 

SO 0705 
24372 
177.55 

4 2 
10,003 

4.1 
10,229 
42.014 
43 006 

$0.0715 
247,16 
160.06 

4,4 
10510 

4.3 
10,430 
44.924 
44.931 

$0.0730 
353 36 
183.76 

4.6 
10,484 

4,5 
10,703 
48 226 
48,237 

$0.0750 
253.03 
18871 

4.6 
10,826 

4,7 
11.047 
51.962 
51.995 

S0,0774 
267.47 
134 86 

PREDICTED VALUES (CONT.) 
tJENERATED (MW)G 
HEAI RAIE(BTUni«V)G 
GENERATED [MW)N 
HEAT RATE(BTU/MW)N 
GROSS (MBTU} 
NET (MBTU) 
COST/KWH 
G/KWH 
G/PS-H 

50 
11,234 

43 
11,463 
56,172 
56 239 

$0.0803 
377.58 
302 33 

5 3 
11.711 

5.1 
11,947 
60.637 
61.011 

$0.0637 
383.35 
31O60 

54 
12,255 

5.3 
13,504 
66,176 
66.354 

SO 0876 
302,78 
330.53 

5.6 
12,866 

5,5 
13.131 
72 050 
72.310 

S0.0920 
317,89 
231.53 

5.8 
13,545 

5,7 
13,830 
78.560 
76.322 

SO 0968 
334 66 
243.61 

6.0 
14,291 

5.9 
14.599 
65.746 
66 232 

$0.1022 
353 10 
257.24 

6.1 
14.689 

60 
15.010 
89.606 
90,162 

SD.IOSO 
362,94 
26441 

6 2 
15.105 

6.1 
15,439 
93.649 
94 263 

$0,1060 
373.20 
271.88 

WORKSHEF (GROSS) WORKSHEE (NET) 

MEGAWATTS = K HEAT RATE ' Y 
X X'2 X-3 X-4 Y YX YX'2 
2.9904 8.9424B218 26.7416266 79.966166 10191,0591 30475.343 911334658 
3,5952 12925463 464696247 167.067535 9788.78013 35192.6223 126524,516 

O o o o o o o 
44604 198951682 88.7404081 395.617716 10285.5702 45877.7575 204633,15 

0 

11.046 41.7631234 161,951661 643 653477 303654094 111545.733 422591,131 

3.27525408 
2a95.36S58 
325.455932 
24 539533" 
164 401958 

843 064915 
-6317,36377 
31244.1834 

MEC3AWATTS • X 
X X-3 X-3 
2.9904 8.94249216 26,7416266 

HEAT RATE • Y 
X'4 Y YX YX*2 

79,968166 10519.3793 31457.1518 940694667 
3.5952 12.925463 46.4696247 167.067595 100496751 36130592 129896.704 

O O O O O O O 
4 4604 19 6951682 66,7404061 395.817716 10505.3944 46858,261 209006.587 

11.046 41.7631334 161.951661 643 853477 31074 4488 114446005 432973,758 

3.27525408 
1153.23851 
69.6533691 
24.5395234 
184.401958 

886.63163 
-6615,6265 
22374.0583 

y o n 
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CAtCULAIONS f OB " t A 

py nmner-ii'iq 

ll>« 
1125*5 

C» l> 
OENEH»ItD(MW> 

HEAI RATEIBTinnVC 
ICAT HA1E|Q1UVW)N 
NUMBER Of IES1S 

pBice Of f uEueei 
1M V. (BIUBBl) 

A. B. C CCNSIAMS 
GH05SA- IJ .a i l 

Rl 

08 

8- ra.BM»5 
C- 373 2 

PR£OICT£DV»l.ueS 
CENENAIED(MW|a 

H£AI RAI61BHVUW)G 
GENERAIED (UVV)N 
HEAI RAIEfBI IVUwri 
GROSS ( u e i u i 
NEI (MBTU) 
COSIIOIVH 
G«1»M 
(VPS-H 

24 

TE CURVE 

Fual ItOaO 
THHdb-r 

) I W 
B4«S 

».rM 
3 

tSTOSU 
i3>Bai 

30 
a.5SA 

I t 
S.SS1 

29 en 
2B577 

t a i j M 
23S20 
171 OS 

t d 
K t 

NET * • 
»• 
C-

3.1 
S.lOl 

3 0 
*,7I3 

T S t U 
2SJ1B 

t o 1970 
231 71 
171 Dl 

11-01-Ot 
KOInffVTd 

i e i 2 

t i l i 
>.7D» 

13.7S3 I I 
R,i l i s u e i 

I«7 7S21 

3 2 

a.u« 
3 ! 

S.711 
30 I M 
30 291 

M I M 1 
23316 
170 oa 

5015 
BBOl 
( . I M 

34 
SJ47 

33 
S.S 71 

31 MB 

31 ssa 
10 I M I 
231 • ; 
i s s a i 

34 
fl.3'« 

39 
e.«23 

33 931 
33 717 

I 0 1 9 M 
230 17 
1S7(IS 

3 6 
B.2M 

3 ' 
B.MI 

39)1« 
39 973 

W 1 5 M 
22SW 
1S7 30 

I B 
* , i a i 

39 

t.sn 
31210 
37173 

101537 
22«91 
1S711 

12 
3.M1 

12 
B.60a 

Mita 
39 we 

101511 
230 79 
tSS 13 

1 1 
9,ioe 

1 1 
9.11« 

11 3Br 
11992 

101559 
23214 
ie9 39 

I E 
g.KC 

I S 
9.709 

•3 729 
13 73* 

to 1571 
231 M 
171 11 

I B 
B,«M 

1 7 
9,7Be 

M213 
iSQsa 

to 1992 
299 09 
17311 

PREDICTED VALUES (CONI ] 
GENERAieu (MWKJ 
HEAI nAIE(BTUMW)0 
GENERATED (UW|N 
HEAI I^IE(eTUMW)N 
GROSS (MBIUI 

COSIKWH 
GAnVH 
Off'S-H 

>« t ,T* I 
I S 

i,«a 
IB H I 
IB 517 

10 IBIS 
J l l . M 
116 2S 

9 2 
9.979 

9 1 
10.011 

51 sao 
5I.I2S 

10. <ei9 
I « S S 
ITBS; 

91 
lO.me 

93 
10.1M 
55 058 
51 BBS 

(0.1 S99 
M l W 
1BJS9 

9.9 
10,11) 

99 
10,11] 
5B1B1 
5BSU 

10.1729 
ISB 02 
1S7B7 

9« 
10,720 

57 
10,910 
e2.17e 
5SB7B 

•0.1772 
?B< SB 
102 BB 

eo 
11.027 

59 
10.719 

eeiei 
B3 31I 

10 1922 
27211 
IBB IB 

B 1 

90 
10.932 

ea2e7 
a o a 

loisia 
270 51 
201 U 

62 
11.9B9 

9 1 
10.950 
70153 
eBSB9 

to 1S7S 
290 79 
20151 

MORK£HEE1 (GHOSSI WORKS'* (NET) 

MEGAWATTS - k 

3 ISM 9 97919094 I I 90e99 99 91011 M491C3019 2990915 » l l«2 51 9 I M l B9ISie i 31 SOBSO M S l D l t 1751915 3091908 97339*9 

12 7919 5439099110 2599*11 1I912I2 297M 9MS4 1229U1 5133309 12.7919 5939059 25SEW1 1191222 2930351 125223 9927021 

9 72059111 
9700 921903 
902 0791179 
IB 11022917 
S7; 771SB07 

373 212591 
-2999 99199 
l l S l i a 7 B ] l 

S 720591 
MBO 71 

292.1721 
1*11023 
372 7716 

267.7B2I 
-I113 99 
1IIB3 13 
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MAUI ELECTRIC CO., LTD. 
lilAALAEA POWER PLANT 
HEAT RATE TEST DATA 

CALCULATIONS FOR VOLUMES IN HORIZONTAL CYLINORICAL TANKS 
By: Rodnay Jung 
03-3IM)5 

MAUI ELECTRIC COMPANY, INC. 

MPP UNfT NO. 9 
DATE: 03-3(M)5 

Gross Load - (M4-9) -

Aciual Test Load 
Descriplion\Tima 
Ambienl air lema 
Manifold Ai<-len 
Manifold Aif-Righl 
Intercooler Wal»-ln 
Intercooler Watei-Out 
Jacket Waler-ln 
Jacket Water-Oul 
Eihausf Gas-Lvg T/C-L 
EihausI Gas-Lvg T/C-R 
Manifold Prcssuro-LH 
Manifold Prsssure-RI 

uvt 

•F, 
•F. 
•F. 

R/L-F 
R/L-F 

•F. 
-F 
•F, 
•F, 
l>8 
hg 

GeneiBlor (X S400) 
Std KWH meter-start 
Std KWH metar-ttop 
Geneialof Digital Counter 
Ganflralor voltx 
Generator ampB 
Generator van 

Highcyi. TampalSOMW 

3,1 i 4.0 I 5.0 

TEST»1 
MPP UNIT NO 

DATA: 
Oia, of tank 
Vol, of lank 
Kt. from floor 

CALCULATIONS: 
%oftanku>ri/D 

u 1 -
u2« 

S 

i& 
579 581 

i 

0 7239583 
0.8958333 

Tank level start (hi) 
Tank level Mop (hZ) 

Vol dirt- IMIl gal. 

f(u)=(w«H((1'2|-u)*esORT(u*(1-uH1«r©*SIN(l-2-u» 
t(u1)> 0 6089253 
1(112)1 0,742 

%lank«ll = (4/pi)-1(uriOO 
%lankf(u1). 77.530783 
% t a i * f ( u 2 f W 4 7 « 6 9 

KWH 
KWH 
KWH 
V, 
A. 

hfVARS 

5970,2 
5970.5 

0.374 
i;fvJSKS 
^ S M t M 
-lil&SlgH 

5970,7 
5971,1 
0417 

s s s i x : i 
tSKJBJiili 
-W^LCW± 

5971.3 
5971 .e 
0456 

mansBat 
•IsftcMdb 

5971.E 
5972 4 

0,501 
l]Ln'..ir " ^ 
iMIKWWI.' 
lBltfcatoH> 

5972 G 
5973.2 
0,540 

- - * " • 

ma^i^sa 
Ttwsvuam 

VohmB in lanic 
V<ilofr(u1)' 
Vol of I (u2f 

130.22731 
32025508 

-98.30 gal. 

Maalaea Power Rant 

Sutitect: Heat Rate Testing 
03-3W)S 
Unit No,: 9 

F,0. Temp. T , 
F,0. Temp. (Corr.) 
F,0.-ttar1 gal, 
F.O.-end gal, 
F,0, Dram Tnk-start 
F.O. Drain Tnk-end, gal. 
PT RATIO 
KW(Gan.) 
KW(Aui) 
BTUfgal (Aponii.) 
BTUfgtf (Teit Lab) 

HEAT RATE (APPROX.)G 
HEAT RATE (APPROX.jN 
HEAT RATE (ACTUALJAS 
HEAT RATE (ACTUALHJ 

T E S T L O A D S - M W 
3.1 

91 
0 9845 

413570 
413760 

C 
(21.31-

8.' 
3,142 
48 87 

138,095 
139,143 

9.145 
9,282 
9,214 
9,353 

3.5 
90 

0.9850 
413960 
414150 

C 
(51,57; 

S4 
3,503 
48.67 

138,095 
139,143 

9,381 
9.508 
9,452 
9.580 

38 
9C 

09850 
414330 
414520 

C 
(75 69 

S.J 
3,830 
48.67 

138,095 
139,143 

9,435 
9,551 
9,507 
9,624 

4 2 
9C 

0.9850 
414690 
414880 

C 
(89 24 

B.t 
4.,208 
46.67 

136,095 
139,143 

9,026 
9,127 
9,094 
9,196 

4.5 
88 

0.9860 
415080 
415280 

0 
(98 20) 

8.4 
4,538 
46.67 

138,095 
139,143 

8,951 
9,044 
9,019 
9,113 

AuiiOianes (X 1400) 
Aux, docfced-slart 
Am, docked-stop 
Am, toadindKator 
Am, wolls 
Am, amps 

KWH 
KWH 
KW 
V, 
A. 

B991.7I 8991.9 
B991.B 
40 

^js^sar 
S£?i35fr 

B992.0 
38 

^^«c^;=.: 
rs«=s?s 

8992.1 
8992 2 

37 
7?S3^7?^ 
.i^^^EfEE 

8992.3 
S9924 
37 

s^na:;:^! 
3-=r-*ae 

89925 
8992.8 
37 

'[jggi^sggs: 
mss^aaza 

FuelOi 
F.O. lank level-stan 
F.O. lank tevel-and 
F.O. meter nJg-start 
F.O, meter rdg-end 
F,0, temp. 
F,0, dram tank-Stan 
F,0, drain lank-erx) 

Fuel Ol Analysis 
API gravity Q 60 -F. 
SuHui, Wt. % 
hlighei tieating vakie BTU/gal 139.143 TEST BY: K.lnotrye J. M.Tomcer 

X 
sa 

OQ 

a 

^ Q 

o > 
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CALCULATIONS FOR HEAT RATE CURVE 
by. Rodney Jung 

lri-9 
03-30-05 

DATA: 
GENERATED (MW) 
HEAT RATE( BTU/M W|G 
HEAT f(ATE(BIU/MW)N 
NUMBER OF TESTS 
PRICE OF FUEUBBL 
H.H.V, (BTU/BBL) 

A. B,C CONSTANTS: 
GROSSA- 15,21101 

B= (2,590.299) 
C- 270.1239 

PREDATED VALUES: 
GENERATED (MW)G 
HEAT RATE( BTU/M W)G 
GENERATED (MW)N 
HEAT RATE(BTU/MW)N 
GROSS (MBTU) 
NET (MBTU) 
COST/KWH 
G/KWH 
G/PS4^ 

Fuel Tested: 

3 
S61,0234 

139,1-«3 

3.0 
9,871 

3.0 
10,024 
29.614 
29 603 

W,1031 
243 89 
177.68 

Tested by: 

3.503 
9,452 
9,560 

BCl. 

act. 

NETA-
B i 

C-

3,1 
9.777 

3,1 
9.924 

30 309 
30 301 

S0.1021 
241.56 
175.99 

04-06-05 
K.Okuyama 

15,636,75 
(2,710.75) 

2B1,03 

3,2 
9,686 

3 2 
9.830 

31.002 
30.997 

W).1012 
239 37 
174.39 

4.208 
9,094 
9,198 

34 
9,527 

34 
9,659 

32.391 
32.389 

t0.0995 
235.38 
17148 

4.536 
9,019 
9,113 

3.6 
9,387 

3.6 
9,510 

33.792 
33,793 

$0 0960 
231,92 
168.96 

3.8 
9,268 

3.8 
9,384 

35.220 
35 221 

10.0966 
229,00 
166.83 

4,0 
9,172 

4.0 
•JSD 

36.687 
36.687 

$0.0956 
226 61 
165,09 

4.2 
9,097 

4.2 
9,199 

38 206 
38.206 

SO 0950 
224,76 
163,74 

44 
9,043 

44 
9,140 

39,790 
39,790 

S0.0944 
223 44 
162.78 

4.6 
9,011 

46 
9,104 

41.453 
41453 

S0.O941 
222.65 
182 21 

4.S 
9,001 

4.8 
9,090 

43 206 
43.208 

S0.0940 
222.40 
162.02 

PREDATED VALUES (CONT): 
GENERATED (MW)G 
HEAT RATE(eTU/MW)G 
GENEFIATED (MW)N 
HEAT FiATE( BTU/M W)N 
GROSS (MSTU) 
NET (MBTU) 
COST/KWH 
G/KWH 
G/PS4H 

5.0 
9,011 

5,0 
s.ws 

45.063 
45 069 

10.0941 
222.68 
162.23 

5,2 
9,046 

52 
9,130 

47 0 3 ' 
47.049 

S0.0945 
223 49 
162.82 

5.4 
9,100 

54 
9,184 

43.141 
48.162 

SO.0950 
224 84 
163 80 

5,8 
9,178 

5.6 
9,280 

51.388 
51.422 

to .0958 
226 73 
165,16 

5.8 
9^74 

5.8 
9,358 

53.791 
53.841 

$0 0968 
229 14 
166 94 

6 0 
9.394 

60 
9.479 

56.362 
56 433 

$0.0981 
232.09 
169.09 

6.1 
9.461 

6,1 
9,546 

57,715 
57,799 

$0.0986 
233.77 
170 31 

6.2 
9,535 

6.2 
9,623 

59.115 
59 212 

$0 0996 
235 58 
171.62 

WORKSHE (GROSS) WORKSHE (NET) 

MEGAWATTS - X HEAT RATE • Y 
X X-2 X-3 X-4 V YX YX-2 

0 0 0 0 0 0 0 
3.5028 12.2696078 42977962 15054328 945202378 33108.549 115972.63 

0 0 0 0 0 0 0 
4 2084 17,7106306 74.533418 313.66643 9094 05894 38271438 161061.52 

4.536 20575296 93 329543 423.34281 9019.29153 40911506 185574.59 
0 O O O O O O 

12 2472 

a-
t>-
d -
• -
f-

50,5555344 

1 67269536 
-575601752 

.724.17275 
13.369087 

106.795492 

210.84094 687.55252 

C= 
B-
A= 

27565.3743 11229149 462608.7 

270.123923 
-2590.2994 
15211.0098 

MEGAWATTS - X HEAT RATE • Y 
X X-2 X*3 X"4 Y YX YX-2 

O O O O O O O 
35028 12.269608 42.977982 150.54328 9579 6504 33555.599 11753855 

O O O O O O O 
4.2084 17,710631 74.533418 31366643 9196 0331 38700.588 162867.55 
4.536 20,575296 93 329543 423 34281 9113.0472 41336.782 187503.64 

O O O O O O O 

12.2472 50,555534 21084094 887.55252 27888.731 113592.97 467909 74 

1,6726954 
-6200 456 
-779.9609 
13.359087 
106.79549 

C« 281,03004 
B- -2710,754 
A- 15626.751 
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MAUI ELECTRIC CO., LTD. 
MAALAEA POWER PLANT 
HEAT RATE TEST OATA 

CALCULATIONS FOR VOLUMES IN HORIZONT/y. CYLINDRICAL TANKS 
By; Rodney Jung 
04-3(M)4 

MAUI ELECTRIC COMPANY. INC. 

MPP UNFT NO. 9 
DATE: 04-30-04 

Gross Load - (M4-9) ^ 

/Kctual Test Load 
DescriotionVTlme 

Ambient air temp 
Manifold Air-lett 
Manifold Air-Rigtit 
tntercooMrWatei-ln 
tntercooler Water-Oul 
Jackel Water-In 
Jackel Water-Out 
EKtiaust Gas-Lvg T/C-L 
Eitwust Gas-Lvg T/C-R 
Manifold Pr^ssjre-Ln 
ManifoU Pressurv-Rt 

GvMiatDC (X 6400) 
Std KWH metst-start 
Std KWH metsf-stop 
Generator Digital Counter 
Generator volts 
Generator amps 
Generalor vars 

AuilDianes p i 1400) 
Am, docked-stan 
Am, dockad-stop 
Am, toad indicator 
Am, volts 
Am, amps 

-F. 
•F. 
•F, 

R/L*F, 

•F, 
•F, 
-F, 
-F. 
hg 
Hg 

' 1-] I * ^ 5.6 I 6 ~ 

TESTB1 
MPP UNIT NO 

DAT/k: 
Dia. of lank 
Vol, of tank 
HL frtmltoor 

CALCULATIONS: 
%oft8nku-ti/D 

Ul» 
u2-

9 

is. 
579 581 

I 

0 4583333 
0,6666667 

Tank level start (til) 
Tank level stop (ti2) 

VoldilT-

23 00 

(151.39)1 gal. 

KWH 
KWH 
KWH 
V. 
A. 

MVARS 

5298 0 
52981 

0.381 
-o««(KSBK 

^P^S^BSJ^ 

5297.4 
5297.5 

0.482 
«STOH» 

anSKUHbl 

5296.8 
5297 4 

0,531 
«£nHi%% 

AOBBaUD 

5296,1 
5296,7 

O.E 
S j ^ S ^ ^ i e 

ia»ff i iSO» 

S29S.1 
S29S7 

0864 
•HMnmamt̂  

msenmm 

KWH 
KWH 
KW 
V, 
A 

7837 6 
7837.8 
44 

-̂ imt̂ B^ge 
^^M/rfs^l^l^ 

7837 4 
7837.6 
44 

# ^ S g M i £ 

smmtsm 

7637.1 
7837,3 

51 
;̂ ,JfnjTiJ"lJip. 

'^jp^j^^pf^a 

7836.9 
7837,1 
44 

ff^yiiff<iB^*W 

^ S H ^ » 

7836.6 
7636.6 
50 

•Vji^JKffm Ji^li 

•iS^M^'mam 

f(u)-{piflH((1/2)-o)-eSQRT(u-(1-0)>(1/41-eASIN(1-2-u)l 
f(ul)- 0.3510807 
f(u2)- 0,5562257 

%tBnlirjl-(4/pi)-f(u)-100 
%t8nkf(u l ) - 44.700982 
%tankf(i i2)- 70 820859 

Volumeintank 
Voloff(u1)-
VolOff(u2)-

320.5026 
169.11675 

-151.39 gal. 

Maalaea Power Ptant 

Subject: Heat Rata Telling 
04-30-04 
Unit No.: 9 

F,0, Temp, "F, 
F,0, Tomp. (Corr.) 
F.O.-elan gal, 
F,O.-end gal, 
F.O. Drain Tnk-slart 
F,0, Dram Tnk-end. gal, 
PT RATIO 
KW(ISon.) 
KW (Aux.) 
BTU/gal (Approx.) 
BTU/gal (Test Lab) 

HEAT RATE (/VPPROX.)G 
HEAT RATE (/VPPROX.IN 
HEAT RATE (A(rnjAL)-G 
HEAT RATE (ACTUAl. )-N 

T E S T L O A D S - M W 
32 

95 
0.9825 
19860 
20050 

C 
(18.581 

8.4 
3,200 
93,33 

138,095 
138,681 

8,843 
9,106 
8,893 
9,160 

4.1 
95 

0 9825 
19460 
19860 

0 
10147 

84 
4,049 
93.33 

138,095 
138,881 

10,004 
10,240 
10,061 
10,296 

4.5 
93 

0.9835 
19260 
19460 

0 
(121,871 

84 
4,460 
93 33 

138,095 
138,881 

9,801 
10,010 
9,857 

10,067 

50 
93 

0.9835 
18860 
19060 

0 
(151.39) 

6.4 
4.964 
93 33 

138.095 
138,881 

9,613 
9.798 
9,668 
9,853 

56 
90 

09850 
18250 
1S450 

0 
(151,391 

84 
5,S78 
9333 

138,095 
138.881 

8,570 
8,715 
8,618 
8.765 

Fuel Oil 
F.O. tank level-stirt 
F O. lank level-end 
F O. meter rdg-slart 
F.O. meter rdg-end 
F 0. temp. 
F.O, drain tank-etart 
FO. drain tank-end 

Fuel M Analysis 
API gravity Q 60 'F . 
SuKur. Wl, % 
Higtier heating value 

-r- i i i i r n 
' ^ t ^a lK^ 

19860 
20050 

95 
25.5 

.,. 24 25 

'^Ifigi' '"^ 

1946C 
1986C 

95 
22 

29 75 

aaa»g 
i tmvrr^ iM. 

1926C 
1946C 

93 
32,75 
24.75 

S H W > « « 

j T w r y r 
ia86C 
1906C 

93 
33 
23 

CT-iiJT,r,ii. 
- B B — ^ B -

18250 
18450 

90 
33 
23 

BTU/gal TEST BY: K.lnouye ft S.Mkuel 
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CALCULATIONS FOR HEAT RATE CURVE 
tiy: Rodney Jung 

M-9 
04-30-04 

DATA 
GENERATED (MW) 
HEAT RATE(BTU/MW)G 
HEAT RATE(BTU/MW)N 
NUMBER OF TESTS 
PRICE OF FUEUBBL 
H.H.V. (BTU/BBL) 

A, B. C CONSTANTS: 
GROSS A- 14.490,01 

B- (1,838,190) 
C- 133,9306 

PREDICTED VALUES: 
GENERATED (MW)G 
HEAT RATE(BTU/WW)G 
GENERATED (MWjN 
HEAT RATE(BTU/WW)N 
GROSS (MBTU) 
NET (MBTU) 
COST/KWH 
Gn<WH 
Grt>S-H 

fuel Tested: 

3 
$51.7174 

138,681 

30 
10.787 

2.9 
11,117 
32,360 
32.313 

$0.0956 
266.51 
194,16 

Tested by: 

4 049 
10.061 
10,296 

act. 
act. 

NETA-
B-
C-

3,1 
10.705 

3.0 
11.024 
33.185 
33.147 

$0 0949 
264 49 
192 69 

05-20-04 
< Nakamatsu 

4 460 
9,857 

10,067 

15,277,70 
(1,636.50) 

149 84 

3.2 
10.826 

3.1 
10,935 
34 002 
33.972 

$0 0942 
262.53 
191.26 

4.964 
9,666 
9,853 

3.4 
10,475 

3.3 
10,766 
35 616 
35.599 

$0.0929 
258.82 
186.55 

36 
10,335 

3.5 
10,608 
37.208 
37.200 

$0.0916 
255 36 
186.04 

3.8 
10,206 

3,7 
10.463 
38.785 
38.782 

$0.0905 
252,16 
183,72 

4,0 
10.088 

3.9 
10,329 
40.353 
40.353 

$0.0894 
249 25 
161,59 

42 
9.981 

4.1 
10,207 
41.918 
41.919 

$0 0885 
246.59 
179 65 

4.4 
9,884 

4.3 
10,098 
43 468 
43 489 

$0 0876 
244.20 
177.91 

46 
9.798 

4.5 
10,000 
45.069 
45.066 

$0,0869 
242.07 
176.36 

4.8 
9,722 

4.7 
9.915 

46.666 
46.666 

$0,0662 
240 21 
175.00 

PREDICTED VALUES (CONT.j: 
GENERATED (MWjG 
HEAT RATE(BTU/MW)G 
GENERATED (MWjN 
HEAT RATE(BTU/MW)W 
GROSS (MBTUj 
NET (MBTU) 
COST/KWH 
GftOWH 
Gff>S-H 

5,0 
9,657 

49 
9,841 

48 287 
48.287 

$0 0856 
238.61 
173 63 

52 
9,603 

5.1 
9,779 

49 937 
49 941 

$0 0851 
237.27 
172.86 

54 
9,580 

53 
9,730 

51.624 
51.633 

SO 0848 
236.20 
172 08 

s,e 
9,S27 

5.5 
9,892 

53 354 
53 372 

$0 0845 
235.40 
171.49 

5.8 
9,506 

5.7 
9.666 

55.132 
55.164 

$0.0843 
234 86 
171,10 

6.0 
9,494 

5.9 
9,653 

56,966 
57.016 

$0.0842 
234 58 
170.90 

6.1 
9,493 

6.0 
9.650 

57,906 
57.967 

$0.0842 
234.54 
170.67 

82 
9,494 

6.1 
9,651 

58.862 
58 936 

$0 0842 
234,57 
170.89 

WORKSHE (GROSS) WORKSHE (NET) 

MEGAWATTS • X HEAT RATE • Y 

4 0488 
4 4604 
4.9644 

0 

X-2 X-3 X-4 Y VX YX-2 
0 0 0 O O D 

16 3927814 66371093 266.72328 10060.9016 40734.578 164926 16 
19 8951682 88,740408 395 81772 9856 52308 43964.036 196097,18 
246452674 12234897 607.3892 9668.06767 47996 155 238272.11 

0 0 0 0 0 0 

13.4736 60933217 27746047 1271.9302 295854924 132694.77 59929546 

1.26175392 
-4852,85111 
-538 782466 
11.3916085 
102.933679 

133.930758 
-1636.1901 
14490.0103 

MEGAWATTS = X HEAT RATE • Y 
X X-2 X-3 X-4 Y YX YX'2 

O O O O O O O 
4.0488 16 392781 66.371093 268.72328 10298 299 41695 753 168817 76 
44604 19.895168 88.740408 39581772 10067.178 44903 639 200288.19 
4.9544 24 645267 122.34897 607.3892 9853.3152 48915.798 242837.59 

O O O O O O O 
O O O O O O O 

X 
sa 

cro 
fD 

134736 60.933217 277 46047 1271,9302 30218.792 135515.19 61194354 

1,2617539 
-5497.567 
-610 3434 
11.391608 
102.93368 

149.63554 
-1636.5 
15277.7 
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MAUI ELECTRIC CO,, LTD. 
MAALAEA POWER PLANT 
HEAT RATE TEST DATA 

MAUI ELECTRIC COMPANY, INC. 

MPP UNIT NO, 10 
Tesi Dale; 01-24-06 
Tested by: Keith Inouye 

Maalaea Power Plant 

Subject; Heat Rate Tesling 
Test Dale; 01-24-06 
MPP UNIT NO- 10 

Gross Load - (M4-9) 
Gross Load-{M10-13)-> 

Actual Test Load 
DescriplionVTime 
Ambient air temp 
Manifold Air-Left 
Manifold Air-Righl 
Inlercooier Waler-ln 
Inlercooier Waler-Oul 
Jacket Water-In 
Jacket Water-Oul 
Exhausl Gas-Lvg T/C-L 
ExhausI Gas-Lvg T/C-R 
Manifold Pressure-Lfl 
Manifold Pressure-Rt 

Generator 
Std KWH meter-start 
Sid KWH meler-stop 
Demand meler 
Generalor volts 
Generalor amps 
Generalor vars 

KWH 
KWH 

KWH 

•F. 
•F, 
•F, 

R/L -F. 
R/L -F. 

•F. 
•F, 
•F, 
•F, 
psi 
psi 

3.1 
6.5 

4,0 
9,0 

5,0 
10.0 

5,6 
11.0 

6.1 
12.5 

1 Hr. 1 Hr. 1 Hr, 1 Hr. 
6,6 

0805 
69 

8,3 
0930 

72 

: | g ^ ^ ^ 
v3Kir-r.g^:.? 

=r;EfeS*r5.^ 
^ S S i ^ ^ ; 

9,6 
1100 

79 

:^^^^^-

11.1 
1220 

81 

la^r^j^^g 
SS-J^-V" 
^sE'r '̂"-

i-S^HT'T^'r^ 

1 Hr. F.O- Temp, *F. 
12.5 

1335 
77 

^ ^ i f f i ^ ^ l t ^ 

^pmm^m.t 
^ y i 3 ^ - £ x ^ i ^ 

' ^yn^:FJ.^f^> 

••^^^a^f^i^^^rtif^^ 

X18 KWH 
X18 KWH 
XI8 KWH 

V, 

VARS 

7264,8 
7265,1 

0,367 
M^jffTpSKS^^WOT 

i ^ ^ ^ e * 
• S i ^ ^ ^ ^ ^ -

7265.3 
7265.8 

0,460 
^««stE'S 
• ^ ^ ^ m 
m^mm» 

7266,0 
7266,5 

0-531 
^ S S * ^ ^ 

ms^^m 
'-.MWSM 

7266.7 
7267.3 

0.614 
.^S®t=**^5K: 

mm^^-
j^C^«?;'3W?; 

7267.5 
7268.2 
0.694 

i a sS !^g#-

•-^^^^'^^•ax^^. 

F.O. Temp. (Con-,) 
F.O.-start gal. 
F.O.-end gal, 
F.O- Drain Tnk-starl 
F.O- Drain Tnk-end 
PT RATIO 
KW (Gen.) 
KW (Aux.) 
BTU/gal (Approx.) 
BTU/gat (Test Lab) 

HEAT FIATE (APPROX,)-G 
HEAT RATE (APPROX.)-N 
HEAT RATE (ACTUAL}-G 
HEAT RATE (ACTUAL)-N 

NOTE; F.O-Tank 
F.O, Drain Tank 

6,5 
T E S T LO 

9.0 
A D S - M 

10.0 
W 

11.0 12,5 
116 

0.9720 
487060,0 
487510,0 

4.563 
5.063 

18,000 
6,606 

160 
138,095 
139,238 

9,133 
9.360 
9,209 
9.438 

115 
0,9725 

487760.0 
488280.0 

5.313 
5.875 

18.000 
8.280 

160 
138.095 
139.238 

8.425 
8.591 
8.495 
8.662 

115 
0,9725 

488530.0 
489170.0 

6.138 
6.875 

18.000 
9.558 

240 
138,095 
139.238 

8.983 
9.214 
9.057 
9.290 

113 
0,9735 

489410,0 
490150.0 

7.125 
7,938 

18.000 
11.052 

240 
138.095 
139.238 

8.991 
9.191 
9.066 
9.267 

110 
0.9750 

490390.0 
491230.0 

8.188 
9,063 

18,000 
12,492 

320 
138.095 
139.238 

9,044 
9,282 
9,119 
9,359 

9.75 gal/in 
2.76 galfln 

Auxilllaries 
Aux. KWH dock-start 
Aux. KWH dock-end 
Aux. load indicator 
Aux. volts 
Aux. amps 

Fuel Oil 
F.O- tank level-slarl 
F.O. lank level-end 
F.O- meter rdg-slarl 
F.O. meler rdg-end 
F.O. lemp. 
F.O. drain lank-starl 
F.O. drain tank-end 

Fuel Oil Analysts 
API gravity @ 60 "F. 
Sulfur, Wt. 
Viscosity @ 210 "F, 
Higher healing value 

KWH 
KWH 
KW 
V. 
A. 

in. 
in. 

gal. 
gal. 
•F, 
in. 
in. 

% 
SSF 

BTU/gal 

3809.9 
3810.1 

5 
^ = - M % a i ? 

38 

3810.1 
3810.3 

5 
# » ^ ^ T ' 

39 

3810.4 
3810,7 

110 
Si -Tr ' ^^^ t^ jV-

102 

3810,8 
3811,1 

113 
SJSI'.^JSVKJ^ 

78 

3811-2 
3811.6 

115 
^ *^ ;v : *~ i . iS; 

102 

487060 
487510 

116 
4,563 
5,063 

s ^ i S a ^ 
i 'S?- -^ ;^" : 

487760 
488280 

115 
5,313 
5,875 

ra.7-^ l i l . ' 

488530 
489170 

115 
6,188 
6,875 

:jBL-.6^iC^ra^i, 

— ' • = ~ ^ 

489410 
490150 

113 
7.125 
7.938 

- _ - r ^ : : i . ; ^ i ; u@^ 

490390 
491230 

110 
8.188 
9,063 

34.1 

139.238 

y o n 
o n -̂  
to 7^ TS 

^ z 
t ^ to 
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CALCULATIONS FOR HEAT RATE CURVE 
by; Rodney Jung 

f 
MPP UNIT NO- 10 
Test Date: 01-24-06 
Tested by: Keith Inouye 
DATA: 
GENERATED (MW) 
HEAT FIATE(BTU/MW)G 
HEAT RATE(BTU/MW)N 
NUMBER OF TESTS 
PRICE OF FUEL/BBL 
H.H.V. (BTU/GAL) 

A. B, C CONSTANTS: 
GROSS A= 

B= 
C= 

PREDICTED VALUES: 
GENERATED (MW)G 
HEAT FIATE(BTU/MW)G 
GENERATED (MW)N 
HEAT FIATE(BTU/MW)N 
GROSS (MBTU) 
NET (MBTU) 
COST/KWH 
G/KWH 
G/PS-H 

Fuel Oil Tested: 

6.606 
9,133 
9,360 

5 
$86.1318 

139,238 

11,752.64 
(647,471) 
35.0487 

3.0 
10.126 

2.8 
10,453 
30.377 
29.687 

$0,1491 
250,18 
182,26 

Tested By: 

8.280 
8.425 
8.591 

act. 
act. 

4,0 
9.724 

3,8 
10,011 
38,894 
38,444 

SO-1432 
240,24 
175,02 

01-27-06 
rti 

9,558 
8.983 
9.214 

NETA= 
B= 
C= 

5,0 
9.392 

4.8 
9.647 

46.958 
46,691 

$0,1383 
232,04 
169,05 

11.052 
8,991 
9.191 

12.241.59 
(711,968) 
38.6020 

6.0 
9.130 

5.8 
9.359 

54.777 
54.659 

$0.1345 
225.57 
164,33 

12,492 
9,044 
9.282 

7.0 
8,938 

6,8 
9,149 

62,564 
62.581 

$0.1316 
220.83 
160.88 

8.0 
8,816 

7.8 
9,016 

70.528 
70.688 

$0,1298 
217,82 
158,69 

9.0 
8,764 

8,8 
8,961 

78.879 
79.212 

$0,1291 
216.54 
157.76 

10-0 
8,783 

9,8 
8.982 

87,828 
87,665 

$0.1294 
217.00 
158.09 

11.0 
8,871 

10.8 
9,081 

97.585 
97.709 

$0.1307 
219,19 
159,68 

12.0 
9,030 

11,8 
9,257 

108.360 
108.858 
$0.1330 
223.11 
162.54 

12.5 
9,136 

12,3 
9,374 

114.195 
114.920 
$0.1346 
225,72 
164,44 

13.0 
9.259 

12,8 
9,510 

120.364 
121.344 
$0.1364 

228,76 
166,66 

WORKSHEET (GROSS) WORKSHEI (NET) 

MEGAWATTS = X HEAT RATE = Y 
X''2 

6,606 43.639236 
8,28 68.5584 

9,558 91.355364 
11.052 122.1467 
12.492 156.05006 

0 0 

X''3 
288.28079 
567.66355 
873.17457 
1349.9654 
1949-3774 

0 

XM 
1904.3829 
4700.2542 
8345.8025 
14919,817 
24351,622 

0 

Y 
9133-4603 

8425,012 
8982.8414 
8991-4068 
9044.3478 

0 

YX 
60335-639 
69759.099 
85857.999 
99373.028 
112981.99 

0 

YX''2 
398577.23 
577605.34 
820630.75 
1098270.7 
1411371.1 

0 

47.988 481,74977 5028-4617 54221.879 44577.068 428307.76 4306455,1 

a= 
b= 
d= 
e= 
1= 

105,9007 
57283.069 
2374,4309 
2024,1006 
39026.558 

0= 35,048662 
B= -647,4706 
A= 11752,64 

MEGAWATTS = X 
X 
6,606 

8.28 
9,558 

11.052 
12,492 

0 

47.988 

a= 
b= 
d= 
e= 
f= 

X"2 
43.639236 

68,5584 
91.355364 

122.1467 
156,05006 

0 

481.74977 

105,9007 
65406,631 
2736-3329 
2024.1006 
39026.558 

X''3 
288,28079 
567,66355 
873,17457 
1349,9654 
1949,3774 

0 

5028,4617 

X'^4 
1904.3829 
4700.2542 
8345.8025 
14919.817 
24351.622 

0 

54221.879 

C= 
B= 
A= 

HEAT RATE 
Y 

9360.1674 
8591.0221 
9214.2089 
9190.9941 
9282.1223 

0 

45638^515 

38.601967 
-711.9682 
12241.591 

= Y 
YX 

61833.266 
71133.663 
88069.409 
101578.87 
115952-27 

0 

438567.48 

YX"! 
408470.55 
588986.73 
841767.41 
1122649-6 
1448475-8 

0 

4410350-1 

- 0 
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MAUI ELECTRIC CO., LTD. 
MAALAEA POWER PLANT 
HEAT RATE TEST DATA 

MAUI ELECTRIC COMPANY, INC. 

MPP UNIT NO- 10 
Test Date: 01-28-05 
Tested by: M.Matsuda 

Maalaea Power Planl 

Subject: Heal Rale Testing 
Test Date: 01-28-05 
MPP UNIT NO. 10 

Gross Load - (M4-9) 
Gross Load-(M10-13)~> 

KWH 
KWH 

1 3.1 
1 6,5 

4,0 
9.0 

5-0 
10-0 

5,6 
11,0 

6.1 
12.5 

Actual Test Load 
Descriplion\Time 
Ambient air lemp 
Manifold Air-Lefl 
Manifold Air-Righl 
Intercooler Water-In 
Intercooler Waler-Out 
Jacket Water-In 
Jacket Water-Out 
Exhausl Gas-Lvg T/C-L 
Exhausl Gas-Lvg T/C-R 
Manifold Pressure-Lfl 
Manifold Pressure-Rt 

Generator 
Sid KWH meler-start 
Std KWH meler-slop 
Demand meler 
Generator volts 
Generator amps 
Generalor vars 

KWH 

'F. 
•F. 
•F. 

R/L *F, 
RU 'F. 

•F. 
•F. 
•F. 
•F. 
psi 
psi 

X18 KWH 
X18 KWH 
X18 KWH 

V. 
A, 

VARS 

1 Hr, 
6,48 

0740 
69 

^ ^ i ^ 

i ^ ^ ^ f e S 

1 Hr. 1 Hr, 1 Hr, 
8.06 

0850 
73 

i^^^m^ 

9.72 
1002 

77 
^ ^ e ^ ^ 

11.25 
1122 

77 

1 Hr, 
12,33 
1233 

77 

.*C-̂ FS^S£? 
•T?i^:^^SS 

3059.7 
3060.1 

0.36 
' !«~i»»^^^ 

•?^m^^m 

3060.2 
3060,6 

0.448 
sS^a^p!-^ 
^ ^ f ^ ^ 
^ S E : ^ ^ 

3060.7 
3061,3 

0.54 
i ^ * 5 ^ ^ ^ 

S ^ ^ ^ 
^ ^ ^ ^ ^ 

3061-5 
3062.1 

0.625 
^ ^ J ^ S f f l ^ 

(^giss 
•fesaiEJBi;,'**;-

3062,2 
3062.9 

0.685 
' . i ^ ^ ^ ^ k 
vt^^^mm 

F.O, Temp. "F, 
F.O. Temp. (Con-.) 
F.O.-slan gal. 
F.O.-end gal, 
F.O. Drain Tnk-start 
F.O, Drain Tnk-end 
PT RATIO 
KW (Gen,) 
KW (Aux.) 
BTU/gal (Appnax.) 
BTU/gal (Test Lati) 

HEAT RATE (APPROX,)-G 
HEAT RATE (APPROX,)-N 
HEAT RATE (ACTUAL)-G 
HEAT RATE (ACTUAL)-N 

NOTE: F.O. Tank 
F.O. Drain Tank 

6,5 
108 

0.9760 
465280.0 
465710.0 

3.500 
3-938 

18.000 
6,480 

160 
138.095 
137.286 

8,935 
9,161 
8,882 
9,107 

T E S T L O A D S - M W 
9,0 10-0 11,0 

108 
0-9760 

465800,0 
466330,0 

4.063 
4.625 

18,000 
8,064 

160 
138.095 
137.286 

8.849 
9,028 
8.797 
8,975 

107 
0-9765 

466450-0 
467090.0 

4.750 
5.438 

18.000 
9,720 

240 
138,095 
137,286 

8.869 
9.094 
8.817 
9.041 

110 
0,9750 

467330.0 
468060.0 

4.250 
4,875 

18.000 
11,250 

160 
138,095 
137,286 

8.729 
8.855 
8.678 
8.803 

12,5 
110 

0.9750 
468210,0 
469020,0 

5.000 
5.875 

18,000 
12,330 

240 
138,095 
137,286 

8.836 
9.011 
8.784 
8.958 

9.75 gal/in 
2.76 gal/in 

Auxilllaries 
Aux, KWH dock-start KWH 
Aux, KWH dock-end KWH 
Aux, load indicalor KW 
Aux, volts V. 
Aux, amps A. 

1583.4 
1583-6 

- a S s ^ ^ 
38 

1583,6 
1583,8 

:^«iWS;«; 
39 

1583,8 
1584.1 

S^^Sffl=s^ 
102 

1584.2 
1584.4 

' ^^ •^Pw^, : ' r ^ 
78 

1584.5 
1584,8 

S!af,^Sf#'> 
102 

Fuel Oil 
F.O. tank level-start 
F.O, tank level-end 
F.O. meler ndg-start 
F.O, meter rdg-end 
F.O. temp. 
F.O. drain tank-start 
F.O. drain tank-end 

Fuel Oil Analysis 
API gravity (@ 60'F. 
SuKur, Wl. 
Viscosity© 210'F. 
Higher heating value 

in. 
gal-
gal. 
'F. 

% 
SSF 

BTU/gal 

x^affiss^-
.'iii&^STr:;-^^^^ 

465280 
465710 

108 
3,500 
3,938 

ijafiZi-riftir 
r-iiSSffs^ 

465800 
466330 

108 
4,063 
4,625 

^^m&m 
"n^v,.-TW-,.^Bt.^^. 

466450 
467090 

107 
4.750 
5.438 

SSifirOSm 
^ g S K i ^ S 

467330 
468060 

110 
4,250 
4,875 

.'MiL'giJMSi. 

sm^^^-
468210 
469020 

110 
5,000 
5,875 

34,5 
0,24 

137,286 
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CALCULATIONS FOR HEAT FiATE CURVE 
by: Rodney Jung 

MPP UNIT NO, 10 
Test Dale: 01-28-05 
Tested by; M.Matsuda 
DATA; 
GENERATED (MW) 
HEAT RATE{BTU/MW)G 
HEAT RATE(BTU/WW)N 
NUMBER OF TESTS 
PRICE OF FUEL/BBL 
H,H,V. (BTU/GAL) 

A, B, C CONSTANTS: 
GROSS A= 

B= 
C= 

PREDICTED VALUES: 
GENERATED (MW)G 
HEAT RATE(BTU/MW)G 
GENERATED (MW)N 
HEAT RATE(BTU/MW)N 
GROSS (MBTU) 
NET(MBTU) 
COST/KWH 
G/KWH 
G/PS-H 

Fuel Oil Tested: 

6,480 
8,882 
9.107 

5 
$69,2519 

137,286 

9.471.44 
(126,684) 

5-5464 

3,0 
9.141 

2,8 
9.419 

27.424 
26-749 

$0,1098 
225,86 
164,54 

Tested By: 

8-064 
8,797 
8.975 

act. 
act. 

4,0 
9,053 

3,8 
9.313 

36,214 
35,762 

$0.1087 
223,69 
162,96 

02-01-05 
D.Rinetiart 

9,720 
8,817 
9.041 

NETA= 
B= 
C= 

5,0 
8,977 

4,8 
9.220 

44,883 
44,622 

$0.1078 
221.79 
161.58 

11.250 
8.678 
8.803 

9,809,54 
(148,784) 

6,1558 

6,0 
8,911 

5,8 
9,138 

53.466 
53.369 

$0.1070 
220.17 
160.40 

12.330 
8.784 
8.958 

7.0 
8,856 

6.8 
9,070 

61.995 
62.037 

$0.1064 
218,82 
159,42 

8,0 
8,813 

7,8 
9,013 

70,503 
70,664 

$0.1058 
217.75 
158-63 

9.0 
8,781 

8.8 
8,969 

79.025 
79,287 

$0.1055 
216.94 
158,05 

10.0 
8.759 

9,8 
8.937 

87,592 
87.228 

$0.1052 
216,42 
157,67 

11,0 
8,749 

10,8 
8,918 

96,239 
95,955 

$0.1051 
216.17 
157.48 

12.0 
8,750 

11,8 
8,911 

104.999 
104.788 
$0-1051 

216,19 
157.50 

12.5 
8,755 

12.3 
8,912 

109.431 
109.256 
$0,1051 

216,30 
157.58 

13.0 
8,762 

12,8 
8,916 

113.904 
113.764 
$0.1052 

216,48 
157,71 

WORKSHEET (GROSS) WORKSHEi (NET) 

TS = X 
X 

as 

b= 
d= 
e= 
f= 

6-48 
8,064 

9.72 
11.25 
12.33 

0 

47,844 

X ' 2 
41,9904 

65.028096 
94,4784 

126,5625 
152.0289 

0 

480,0883 

111,39314 
-45065,24 
-2484.034 
2096,4499 
39759.567 

X'^3 
272.09779 
524.38657 
918.33005 
1423,8281 
1874,5163 

0 

5013,1589 

X M 
1763,1937 
4228,6533 
8926.1681 
16018,066 
23112,786 

0 

54046,868 

C= 
B= 
A= 

HEAT RATE 
Y 

8882.3222 
8797.0963 
8817.4809 
8678.1732 
8783.8014 

0 

43958,874 

5,5463788 
-126.6841 
9471.4392 

= Y 
YX 

57557,448 
70939,784 
85705,914 
97629,449 
108304.27 

0 

420136-87 

YX '2 
372972,26 
572058,42 
833061,48 
1098331.3 
1335391.7 

0 

4211815.1 

MEGAWATTS = X 
X 

6,48 
8.064 

9.72 
11,25 
12,33 

0 

47.844 

a= 
b= 
d= 
e= 
f= 

X''2 
41.9904 

65.028096 
94.4784 

126,5625 
152.0289 

0 

480.0883 

111.39314 
-67166.92 
-3668.226 
2096.4499 
39759.567 

X''3 
272.09779 
524.38657 
918,33005 
1423.8281 
1874.5163 

0 

5013.1589 

X M 
1763.1937 
4228.6533 
8926.1681 
16018.066 
23112.786 

0 

54048.868 

C= 
B= 
A= 

HEAT RATE 
Y 

9107.1911 
8975.1752 
9040.7082 
8803,3768 
8958,1696 

0 

44884,621 

6.1557728 
-148.7838 
9809-5437 

= Y 
YX 

59014.598 
72375.812 
87875.684 
99037.989 
110454,23 

0 

428758,32 

YX''2 
382414.6 

583638.55 
854151.65 
1114177.4 
1361900.7 

0 

4296282.8 
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MAUI ELECTRIC CO., LTD, 
MAALAEA POWER PLANT 
HEAT RATE TEST DATA 

MAUI ELECTRIC COMPANY. INC, 

MPP UNIT NO- 10 
Tesi Date: 05-24-04 
Tested by: K,Inouye. K.Kalsulani 

Maalaea Power Plant 

Subject: Heal Rate Testing 
Test Date: 05-24-04 
MPP UNIT NO, 10 

Gross Load - (M4-9) KWH 
Gross Load - (M10-13) - > KWH 

Actual Test Load KWH 
Descriplion\Time 
Ambienl air lemp "F. 
Manifold Air-Left ' F , 
Manifold Air-Rlghl "F. 
Inlercooier Waler- ln R/L ' F . 
Intercooler Waler-Oul R/L ' F . 
Jackel Waler- ln ' F , 
Jackel Waler-Oul "F. 
Exhausl Gas-Lvg T/C-L ' F . 
Exhaust Gas-Lvg T/C-R "F. 
Manifold Pressure-Lfl psi 
Manifold Pressure-Rt psi 

Generator 
Sid KWH meler-slart X18 KWH 
Sid KWH meler-slop X18 KWH 
Demand rT>eler X I 8 KWH 
Generalor volts V, 
Generalor amps A. 
Generator vars VARS 

Auxilllaries 
Aux. KWH dock-start KWH 
Aux. KWH dock-end KWH 
Aux, load indicalor KW 
Aux, volls V, 
Aux, amps A. 

Fuel Oil 
F,0. lank level-slart in. 
F.O. lank level-end in. 
F.O. meter rdg-slart gal, 
F,0, meler rdg-end gal, 
F ,0 . lemp. "F, 
F,0. drain tank-start in. 
F.O. drain tank-end in. 

Fuel Oil Analysis 
API g r a v i t y ® O O T . 
Sulfur, Wt. % 
V iscos i t y© 210 T . SSF 
Higher heating value BTU/gal 

3,1 
6,5 

4,0 
9,0 

5,0 
10,0 

5,6 
11,0 

6,1 
12,5 

6,5 

T E S T L O 
9,0 

A O S - M 
10,0 

W 
11.0 12.5 

1 Hr. 
6,52 

0750 
78 

•r--, " I : - i ™ „ , 

, - : • - - - - - . , - : , = , -

; « ^ ~ - i ; ; ^ ^ -

-T?,;?™. ^ 
==;•?"?,--;:,'•: 

• .• ;^f f-v. ; ";•-"•'-

-T-, • : - ; • • • • • 

7 ^ ~ - ^ - r > . : : 

T ^ . . _ . 

1 Hr. 
7,96 

0910 
77 

.•,ir>.,,^-i:,=-j:-. 

« ^ . S ! ^ ^ ' " - -

.ft/^rvi-.-i:.-:-'-
^ i j , ; - : . ; ? ^ : ; ^ 

• y S / r f . T - " : -

-
a i ^ - » ^ ; i . J 7 - ^ ; 

- - . - - - ^ . • ^ . . • . 

i J ^ . s = - . = . — 1 , 

-s-----!,••,:T--' 

1 Hr. 
9.72 
1027 

80 
•,-F-.c«S>"i™:-'-.-

- * * - ^ . ; ' i i f S i " 

• (,:£-'^^^-:.--2.-

-;';T^e:-_----- „.--

- . ' • ' • • ^ ^ ^ ^ ^ l - ^ - ' 

.>VS«t!^-; 

.-.-ji'S-^I^VS 
-". - T V ^ - T - ^ ^ . . 

jc f :^ ic,r-^T~^^ 

• ^ " ^ • , . • ^ . . . 

1 Hr, 
11.05 
1142 

84 
. . i , . . - ^ . „ - , 

^ v . - - ; , : - i , - - ^ 

. A « - - - - i . - . -

T^'.=-: ' ; .---.-,--

„ , . . „ ^ , ^ , , , . 

, - . • • • . - . . - - : • • 

• • - - : • • • - - ; - - ^ 

1 Hr. 
12.46 
1313 

85 
i ;-:Vf-€--'-•-••>•-

::2.-r--y-T-:--w;, 

:.:^-^-ik..r-..---i. 

••rs¥=:7*TP= 

, ,*-• : , ^ ' , > ? > 
- -- '^-^^i j^.-s-.. 

•"s"™?^?',.vir:^, 

;, •r.:'.c'-V 
^ - . ^ • ^ - i - i -

,--- - --"-v^- "•"-

1317,0 
1317.4 
0,362 

: ^ . , - - ' ™ - i -

~™.,«v-tV.^kr-^ 

HS 'S i ' . ' i ' -S . : ^ 

1317.5 
1318.0 
0.442 

->,-p~%.--\ : 

i - iamsxsur'fA-' 

- i ^ S ^ s t ^ l S f 

1318,2 
1318,7 

0.54 
. . - w - ^ ^ t i i r , ?-. 

'SSS^s^i^ 
i ' - a i ' ^ 5 ? f : . j 

1318,9 
1319,5 
0,614 

- " : " . - ; - • • - • ' - " 

,^/*;'.;;,;>SiW 

^ " . - ^ • • r ; - " ^ 

1319,8 
1320.5 
0.692 

- , j ^ i , : . y .>^ - . - ; - . 

•'^j-^mi-ivfei 
ri^-s^^s,-^-,.--

F.O. Temp. *F, 
F.O. Temp. (Con-,) 
F.O.-start gal-
F.O.-end gal. 
F.O, Drain Tnk-start 
F.O, Drain Tnk-end 
PT RATIO 
KW (Gen.) 
KW (Aux,) 
BTU/gal (Appnjx,) 
BTU/gal (Test Lab) 

; ^ H E A T RATE {APPROX.)-G 
HEAT RATE (APPROX. )-N 
HEAT RATE {ACTUAL)-G 
HEAT RATE (ACTUAL)-N 

NOTE: F.O, Tank 
F.O. Drain Tank 

687,8 
688,0 

90 

688.0 
688,2 

• ^ ^ ^ ^ • • ^ • " " ^ ••• 

100 

688,3 
688,5 

: - - - .v-F--- . i™.- , ,^ . -^ 

87 

688,5 
688,6 

•••:--:'^^r-^.-Ji. 

I l l 

688,9 
689-1 

^-i^ v;-̂ i-.-.-.-.,..-

105 

~'-Si- ;^-v;,^,-

:.W^;^ri=^^ 
390861 
391312 

123 
4,000 
4,375 

.j..'l2y-r-yii'.. 

;f55«?r=v 

391473 
392005 

118 
4,500 
5.000 

•M-ip'-W^'i 

-
392209 
392854 

116 
5-375 
5-750 

^-v^.-^-->.=-iv 

--'v=-:='S 

393031 
393764 

113 
5,875 
6-500 

, - lT/ . i - ' - ^ ^ 
%-,^i.,^i'-i=T!-

394131 
394954 

115 
6,875 
7.500 

33.7 
0.23 

139,095 

123 
0.9685 

390861,0 
391312,0 

4.000 
4.375 

18,000 
6,516 

160 
138,095 
139,095 

9.249 
9,482 
9,316 
9.551 

118 
0,9710 

391473.0 
392005.0 

4.500 
5.000 

18.000 
7,956 

160 
138,095 
139.095 

8.958 
9.142 
9.023 
9.208 

116 
0.9720 

392209.0 
392854.0 

5.375 
5-750 

18.000 
9.720 

160 

138.095 
139.095 

8,902 
9,051 
8,966 
9,116 

113 
0,9735 

393031,0 
393764,0 

5,875 
6,500 

18.000 
11.052 

240 

138.095 
139.095 

8,909 
9.106 
8.973 
9.172 

115 

0-9725 
394131.0 

394954-0 
6,875 
7.500 

18.000 
12.456 

160 

138.095 
139.095 

8.867 
8.982 
8,931 
9.047 

9.75 gal/in 
2.76 gal/in 

y o n 
^ o > 
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CALCULATIONS FOR HEAT RATE CURVE 
by: Rodney Jung 

MPP UNIT NO. 10 
Test Dale: 05-24-04 
Tested by: K.lnouye. K.Kalsulani 
DATA; 
GENEFIATED (MW) 
HEAT RATE(BTU/MW)G 
HEAT RATE(BTU/MW)N 
NUMBER OF TESTS 
PRICE OF FUEUBBL 
H.H.V. (BTU/GAL) 

Fuel Oil Tested; 
Tested By; 

05-28-04 
K.Nakamalsu/E.Wong 

6,516 
9,316 
9,551 

5 
$52,7670 

139.095 

7,956 
9,023 
9,208 

act. 
acl. 

9,720 
8.966 
9,116 

11.052 
8.973 
9.172 

12.456 
8.931 
9,047 

A. B. C CONSTANTS: 
GROSSA= 11,081,28 

B= (391.740) 
C= 17.7769 

NETA= 11.437.45 
B= (414,841) 
0= 18,2088 

PREDICTED VALUES: 
GENERATED (MW)G 3.0 4.0 5,0 6,0 7.0 8,0 
HEAT FiATE(BTU/MW)G 10,066 9.799 9,567 9,371 9,210 9,085 
GENERATED (MW)N 2.8 3.8 4,8 5,8 6,8 7,8 
HEAT FIATE(BTU/MW)N 10.357 10,069 9.818 9.604 9,426 9,284 
GROSS (MBTU) 30,198 39.195 47.835 56,225 64,471 72,681 
NET (MBTU) 29,413 38.667 47.521 56,087 64,472 72.787 
COST/KWH $0.0909 $0.0885 $0.0864 $0.0846 $0.0832 $0,0821 
G/KWH 248.71 242.10 236.38 231.53 227,56 224,47 
G/PS-H 181.19 176.38 172.21 168,67 165,78 163,53 

9.0 
8,996 

8,8 
9.179 

80.960 
81.141 

$0.0813 
222,26 
161,92 

10,0 
8,942 

9,8 
9.110 

89.416 
88.913 

$0,0808 
220,92 
160,95 

11.0 
8,923 

10.8 
9,077 

98,155 
97,673 

$0.0806 
220.47 
160.62 

12,0 
8,940 

11,8 
9,081 

107,283 
106,798 
$0,0808 

220,89 
160,93 

12.5 
8,962 

12,3 
9.097 

112.027 
111.530 
$0.0809 

221,43 
161,32 

13.0 
8.993 

12.8 
9,122 

116.909 
116,394 
$0.0812 

222.19 
161.87 

WORKSHEET (GROSS) WORKSHEI (NET) 

rs = x 
X 

a= 
b= 
d= 
e= 
f= 

6.516 
7.956 

9.72 
11-052 
12.456 

0 

47.7 

X''2 
42.458256 
63.297936 

94.4784 
122.1467 

155.15194 
0 

477,53323 

112.37616 
-111613-4 
-6205.596 
2127,2864 
40599.216 

X'3 
276.658 

503.59838 
918-33005 
1349,9654 
1932,5725 

0 

4981,1243 

XM 
1802.7035 
4006-6287 
8926,1681 
14919,817 
24072,123 

0 

53727,441 

0= 
8= 
A= 

HEAT RATE 
Y 

9316,3564 
9022.7721 
8966,4268 
8973,0658 
8930,8578 

0 

45209,479 

17,776928 
-391-7398 
11081.278 

= Y 
YX 

60705.378 
71785,175 
87153.668 
99170-323 
111242.76 

0 

430057.31 

YX''2 
395556.24 
571122,85 
847133.66 
1096030,4 
1385639.9 

0 

4295483 

MEGAWATTS = X 
X 
6,516 
7.956 

9,72 
11.052 
12.456 

0 

47,7 

a= 
b= 
d= 
e= 
f= 

X'2 
42-458256 
63.297936 

94.4784 
122,1467 

155,15194 
0 

477,53323 

112,37616 
-143223,2 
-7882.937 
2127.2864 
40599.216 

X'3 
276-658 

503,59838 
918,33005 
1349,9654 
1932,5725 

0 

4981,1243 

X'4 
1802.7035 
4006.6287 
8926.1681 
14919,817 
24072.123 

0 

53727.441 

C= 
B= 
A= 

HEAT RATE 
Y 

9550,8776 
9207.9495 
9116,4925 

9172,246 
9047,0693 

0 

46094.635 

18.208795 
-414.8412 
11437.451 

= Y 
YX 

62233-519 
73258-447 
88612.307 
101371.66 

112690,3 
0 

438166.23 

YX'2 
405513.61 

582844,2 
861311,63 
1120359.6 
1403670.3 

0 

4373699,4 

y o n sa 
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MAUI ELECTRIC CO,, LTD. 
MAALAEA POWER PLANT 
HEAT RATE TEST DATA 

MAUI ELECTRIC COMPANY, INC, 

MPP UNIT NO. 10 
Tesi Date: 10-06-03 
Tested by: SK 

Maalaea Power Plant 

Subject; Heat Rale Testing 
Tesi Date: 10-06-03 
MPP UNIT NO. 10 

Gross Load - (M4-9) KWH 
Gross Load - (M10-13) -> KWH 

Aciual Test Load KWH 
Descriplion\Time 
Ambienl airtemp 'F, 
Manifdd Air-Left 'F, 
Manifold Air-Right "F. 
Inlercooier Water-In f^L 'F. 
Inlercooier Waler-Oul RJL "F. 
Jacket Waler-ln 'F. 
Jacket Waler-Out "F. 
Exhaust Gas-Lvg T/C-L "F. 
Exhausl Gas-Lvg T/C-R "F. 
Manifold Pressure-Lft psi 
Manifold Pressure-Rl psi 

Generator 
Std KWH meter-start X18 KWH 
Std KWH meter-stop X18 KWH 
Demand meter X18 KWH 
Generalor volts V. 
Generalor amps A, 
Generator vars VARS 

3.1 
6.5 

4,0 1 5.0 
9,0 1 10.0 

5,6 
11.0 

6.1 
12.5 

1 Hr, 
6.49 

0515 
77 

g S 

A^ j iS^^? ; 

1 Hr, 1 Hr, 1 Hr, 

0345 
78 

8914,0 
8914.4 

0-361 

^ = ? ^ a ^ * 

10,01 
0210 

78 

11,05 
0053 

79 

r * ' * ^ ^ ^ 

1 Hr. F.O, Temp.'F. 
12.53 
2335 

79 

^^^SjmS 

a»S?ca^^ 
^^a^j-sr^ 

?s&"¥f̂ -

8913.3 
8913-8 

0,500 

8912.5 
8913,1 

0,556 

!̂̂ m^m 

8911.7 
8912.3 

0.614 
-fe.-yja£a£ 

8910.9 
8911-5 

0,696 

S««JJ???SP 

F,0, Temp. (Corr.) 
F,0.-slart gaL 
F,0,-end gal, 
F,0, Drain Tnk-slart 
F,0, Drain Tnk-end 
PT RATIO 
KW (Gen.) 
KW (Aux.) 
BTU'gal (Approx.) 
BTU/gal (Test Lab) 

HEAT RATE (APPROX.)-G 
HEAT RATE (APPROX.)-N 
HEAT RATE (ACTUAL)-G 
HEAT FtATE {ACTUAL)-N 

NOTE; F.O-Tank 
F.O. Drain Tank 

6,5 
122 

0.9690 
555020,0 
555460,0 

5.750 
6.188 

18.000 
6,498 

160 
138.095 
138,095 

9,052 
9,280 
9,052 
9,280 

T E S T L O A D S - M W 
9,0 10,0 11,0 

115 
0,9725 

554200,0 
554800,0 

5-000 
5.438 

18,000 
9,000 

160 
138,095 
138.095 

8,947 
9.109 
8.947 
9,109 

113 
0,9735 

553210.0 
553860.0 

4.188 
4.688 

18,000 
10,008 

160 
138.095 
138,095 

8,725 
8.866 
8,725 
8,866 

112 
0,9740 

552310,0 
553020.0 

3.500 
4.000 

18,000 
11,052 

160 
138,095 
138,095 

8,635 
8,762 
8,635 
8,762 

12,5 
112 

0,9740 
551290.0 
552090.0 

2,688 
3,375 

18.000 
12.528 

160 
138.095 
138.095 

8.582 
8.693 
8.582 
8.693 

9.75 gal/in 
2.76 gal/in 

Auxilllaries 
Aux. KWH clock-start KWH 
Aux, KWH dock-end KWH 
Aux. load indicator KW 
Aux. volls V, 
Aux. amps A, 

9834,6 
9834,8 

600 

•=-£• ••B-tf--'.-

9834,3 
9834,5 

690 
, ^ v " .-̂ '̂ fpz 

X"%te'-3--:w 

9834,0 
9834,2 

690 
> . . . ^ ^ • . , . 

— • " - ^ W V - , . - , 

Svi==,3%j 

9833,8 
9834,0 

680 
. •_,-- : --^ . : ,>, ,„ ; 

-v.-.3--«-..-;.-^. 

9833,5 
9833,7 

665 
..*;»,-..= ..i^.;^- . 

,=*;>;v--'5,-:-

Fuel Oil 
F,0. lank level-start 
F.O. lank level-end 
F.O. meter rdg-start 
F.O. meter rdg-end 
F.O. temp. 
F.O. drain tank-start 
F.O. drain tank-end 

Fuel Oil Analysis 
API gravity @ 60 *F, 
Sulfur. Wl, 
Viscosity® 210 *F. 
Higher heating value 

gal, 
gal. 
•F, 

% 
SSF 

BTU/gal 

f~r-,>j%S^ 
-S,-St""S-^> 

555020 
555460 

122 
5,750 
6,188 

^.r~irS£?^ 
3 ~ i i ^ 3 S : 

554200 
554800 

115 
5-000 
5,438 

., - -_.-.̂—..,.,... _. Sî Sfe-^J î? 
553210 
553860 

113 
4.188 
4.688 

• : - ^ , - . - - • - - - ; , : . 

•?T7~-=i-f- i --^ 

552310 
553020 

112 
3.500 
4.000 

-"---;•;„ ?=£-=%z 

i^-z.i^r^Y-';-
551290 
552090 

112 
2,688 
3,375 

34,1 
0,2 

138,095 

13 
ca 

cro 
Cl 
KJ 
OO 

o 
—1 
t>J 
(Ds 
KJ 
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CALCULATIONS FOR HEAT FiATE CURVE 
by: Rodney Jung 

MPP UNIT NO, 10 
Test Date: 10-06-03 
Tesled by: SK 
DATA: 

Fuel Oil Tesled: 11-04-03 
Tested By; K.Nakamalsu 

GENERATED (MW) 
HEAT RATE(BTU/MW)G 
HEAT RATE(BTU/MW)N 
NUMBER OF TESTS 
PRICE OF FUEL/BBL 
H.H.V, (BTU/GAL) 

A. B. C CONSTANTS: 
GROSS A= 

B= 
C= 

PREDICTED VALUES: 
GENEF!ATED (MW)G 
HEAT RATE(BTU/MW)G 
GENERATED (MW)N 
HEAT RATE(BTU/MW)N 
GROSS (MBTU) 
NET (MBTU) 
COST/KWH 
G/KWH 
G/PS-H 

6.498 
9,052 
9,280 

5 
$45.0396 

138,095 

9,579.00 
(74.437) 
(0.6001) 

3,0 
9.350 

2,8 
9,715 

28.051 
27.589 

$0.0726 
231.02 
168,31 

9,000 
8,947 
9,109 

act. 
ad. 

4,0 
9.272 

3,8 
9.592 

37,087 
36,833 

$0.0720 
229.08 
166,89 

10,008 
8.725 
8,866 

NETA= 
B= 
C= 

5.0 
9.192 

4.8 
9.472 

45.959 
45.846 

$0.0714 
227,11 
165,45 

11.052 
8.635 
8.762 

10,099.22 
(132,532) 

1.4311 

6.0 
9.111 

5.8 
9,356 

54,665 
54,636 

$0.0707 
225,10 
163,99 

12,528 
8.582 
8,693 

7.0 
9.029 

6-8 
9,242 

63,200 
63,213 

$0.0701 
223.07 
162.51 

8.0 
8,945 

7.8 
9.131 

71,561 
71,584 

$0.0695 
221.01 
161-01 

9.0 
8.860 

8.8 
9.022 

79.744 
79.758 

$0.0688 
218,92 
159.49 

10.0 
8.775 

9.8 
8.917 

87.746 
87,030 

$0.0681 
216.80 
157.94 

11.0 
8.688 

10.8 
8,815 

95.563 
94.844 

$0.0675 
214,65 
156-38 

12,0 
8,599 

11.8 
8,715 

103.192 
102.487 
$0,0668 
212,47 
154,79 

12,5 
8.555 

12,3 
8.666 

106.935 
106-247 
$0.0664 
211.37 
153.99 

13.0 
8,510 

12,8 
8,618 

110.629 
109.968 
$0.0661 
210,26 
153-18 

WORKSHEET (GROSS) WORKSHEI (NET) 

rs = x 
X 

a= 
b= 
d= 
e= 
f= 

6,498 
9 

10.008 
11.052 
12.528 

0 

49.086 

X'2 
42.224004 

81 
100,16006 
122.1467 

156,95078 
0 

502.48156 

102.97238 
-167099.2 
-8832,288 
1945.2818 
37158.64 

X'3 
274,37158 

729 
1002,4019 
1349,9654 
1966,2794 

0 

5322.0183 

X'4 
1782.8665 

6561 
10032.038 
14919-817 
24633.549 

0 

57929.271 

C= 
B= 
A= 

HEAT RATE 
Y 

9051-9763 
8946-6462 
8724.6199 
8634.7384 

8581.684 
0 

43939.665 

-0,600059 
-74.43747 
9579.0042 

= Y 
YX 

58819.742 
80519.816 
87315.996 
95431.129 
107511,34 

0 

429598,02 

YX'2 
382210,68 
724678,35 
873858,49 
1054704.8 

1346902 
0 

4382354.4 

MEGAWATTS = X 
X 
6,498 

9 
10,008 
11,052 
12,528 

0 

49.086 

a= 
b= 
d= 
e= 
f= 

X'2 
42.224004 

81 
100.16006 

122,1467 
156,95078 

0 

502.48156 

102,97238 
-204634.6 
-10863.25 
1945,2818 
37158.64 

X'3 
274.37158 

729 
1002,4019 
1349.9654 
1966.2794 

0 

5322-0183 

X'4 
1782.8665 

6561 
10032.038 
14919.817 
24633-549 

0 

57929.271 

C= 
B= 
A= 

HEAT RATE 
Y 

9280.4894 
9108,5765 
8866,3684 
8761,5799 
8692,7019 

0 

44709,716 

1,4311055 
-132.5322 
10099.218 

= Y 
YX 

60304.62 
81977.188 
88734.615 
96832.981 
108902,17 

0 

436751.58 

YX''2 
391859.42 
737794.7 

888056.03 
1070198,1 
1364326,4 

0 

4452234,6 
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MAUI ELECTRIC CO.. LTD. 
MAALAEA POWER PLANT 
HEAT RATE TEST DATA 

MAUI ELECTRIC COMPANY, INC. 

UPP UNIT NO. 10 
Test Date: 03-11-02 
Tested by: K, Inouye 

Maalaea Power Planl 

Subject: Heat Rate Testing 
Test Dale: 03-11-02 
MPP UNIT NO. 10 

Gross Load - (M4-9) 
Gross Load-(M10-13)~> 

Actual Test Load 
Descriplion\TimB 
Ambienl air lemp 
Manifold Air-Left 
Manifold Air-Righl 
Intercooler Waler-ln 
Intercooler Water-Out 
Jackel Waler-ln 
Jackel Water-Out 
Exhaust Gas-Lvg T/C-L 
Exhaust Gas-Lvg T/C-R 
Manifold Pressure-Lft 
Manifold Pressure-Rt 

Generalor 
Std KWH meler-slart 
Std KWH meler-stop 
Demand meter 
Generator votts 
Generator amps 
Generalor vars 

Auxllliahes 
Aux. KWH dock-start 
Aux. KWH clock-end 
Aux. load indicator 
Aux. volls 
Aux. amps 

Fuel Oil 
F.O. lank level-start 
F.O. lank level-end 
F.O, meter rdg-slart 
F.O, meter nJg-end 
F.O, lemp. 
F.O. drain tank-slart 
F.O, drain lank-end 

Fuel Oil Analysis 
API gravity @ 60 *F, 
Sulfur, Wl. 
Viscosity® 210 *F, 
Higher healing value 

KWH 
KWH 

KWH 

•F. 
•F. 
•F. 

R/L -F. 
R/L ' F . 

*F. 
•F, 
•F, 
' F . 
psi 
psi 

X18 KWH 
X18 KWh 
X18 KWh 

V. 
A. 

VARS 

KWH 
KWH 
KW 
V. 
A. 

in. 
in. 

gal. 
gal-
*F. 
in. 
in. 

% 
SSF 

BTU/gal 

3.1 
6.5 

1 Hr, 
6,498 
0730 

82 
97 
98 

93 
96/95 

153 
160 
643 
645 

11 
11 

3728.9 
3729.2 

0.361 
6750 

625 
3,5 

7547,6 
7547,8 

600 
488 

82 

413646 
414084 

107 
0,000 
0,750 

36,3 
0-08 

138.311 

4,0 
9,0 

1 Hr. 
9,036 
0856 

85 
113 
113 

98 
104/104 

156 
163 
657 
660 
18.5 

18 

3729,4 
3730,0 

0.502 
6750 

820 
3,5 

7547.8 
7548.0 

680 
488 

83 

414329 
414924 

105 
0,000 
0,750 

5.0 
10,0 

1 Hr. 
10,062 

1027 
86 

123 
123 

102 
111/110 

162 
170 
665 
668 

21.5 
21 

3730,2 
3730,8 

0.559 
6750 

910 
3,8 

7548.1 
7548,3 

670 
488 

83 

415257 
415914 

103 
0.000 
0,875 

5,6 
11,0 

1 Hr, 
11,07 
1140 

85 
126 
126 

100 
109/109 

161 
169 
667 
669 

24.5 
24 

3730.9 
3731.5 

0,615 
6850 
1045 
6,0 

7548,3 
7548,5 

700 
496 

99 

416068 
416793 

105 
0.000 
0.875 

6,1 
12.5 

1 Hr. 
12,384 

1303 
89 

136 
136 
106 

11/118 
165 
171 
685 
685 

28 
27 

3731,8 
3732.5 

0.688 
6850 
1160 
6.4 

7548.6 
7548.8 

700 
496 

99 

417105 
417914 

105 
0.000 
1.000 

F.O. Temp. 'F. 
F.O. Temp. (Cor.) 
F,0.-start gal. 
F.O.-end gal, 
F.O. Drain Tnk-start 
F.O. Drain Tnk-end 
PT RATIO 
KW (Gen.) 
KW (Aux.) 
BTU/gal (Approx.) 
BTU/gal (Test Lab) 

HEAT RATE (APPROX,)-G 
HEAT RATE (APPROX,)-N 
HEAT RATE (ACTUAL)-G 
HEAT RATE (ACTUAL)-N 

NOTE: F.O. Tank 
F.O, Drain Tank 

6.5 
107 

0,9765 
413646,0 
414084,0 

0 
0,7500 
18,000 
6,498 

160 
138,095 
138.311 

9,074 
9.303 
9.088 
9,318 

T E S T L O A D S - M W 
9.0 10,0 11-0 

105 
0,9775 

414329,0 
414924.0 

0 
0.7500 
18.000 
9,036 

160 
138,095 
138,311 

8,877 
9,037 
8.891 
9,052 

103 
0,9785 

415257.0 
415914.0 

0 
0.8750 

18,000 
10,062 

160 
138,095 
138.311 

8,811 
8.954 
8.825 
8.968 

105 
0.9775 

416068,0 
416793,0 

0 
0.8750 

18,000 
11,070 

160 
138.095 
138,311 

8.830 
8.959 
8.844 
8,974 

12,5 
105 

0.9775 
417105.0 
417914.0 

0 
1.0000 

18,000 
12,384 

160 
138,095 
138.311 

8,807 
8.923 
8.821 
8.937 

9.75 gal/in 
2.76 gal/in 
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CALCULATIONS FOR HEAT RATE CURVE 
by; Rodney Jung 

MPP UNIT NO, 10 
Test Date: 03-11-02 
Tested by: K. Inouye 
DATA: 
GENEFIATED (MW) 
HEAT FIATE(BTU/MW)G 
HEAT FiATE(BTU/MW)N 
NUMBER OF TESTS 
PRICE OF FUEL/BBL 
H.H.V. (BTU/GAL) 

A, B, C CONSTANTS: 
GROSS A= 

B= 
C= 

PREDICTED VALUES: 
GENERATED (MW)G 
HEAT RATE(BTU/MW)G 
GENERATED (MW)N 
HEAT FiATE(BTU/IWW)N 
GROSS (MBTU) 
NET(MBTU) 
COST/KWH 
G/KWH 
G/PS-H 

Fuel Oil Tested: 

6.498 
9.088 
9,318 

4 
$27,4425 

138.311 

10,434.04 
(295,781) 
13,6840 

3.0 
9.670 

2.8 
10.050 
29,010 
28,542 

S0.0457 
238.92 
174.06 

Tesled By: 

9.036 
8,891 
9.052 

acl. 
acl. 

4,0 
9.470 

3,8 
9.800 

37.879 
37.633 

$0,0447 
233,98 
170.46 

03-16-02 
E,Wong 

10,062 
8,825 
8.968 

NETA= 
B= 
C= 

5,0 
9,297 

4,8 
9.583 

46,486 
46,383 

$0.0439 
229,71 
167,35 

11,070 
8.844 
8,974 

10,994.89 
(363,947) 
16.3243 

6.0 
9,152 

5,8 
9.399 

54.912 
54.890 

$0.0432 
226.12 
164.74 

7.0 
9,034 

6.8 
9.247 

63.239 
63.251 

$0,0427 
223,21 
162.61 

8,0 
8,944 

7,8 
9.128 

71,549 
71,564 

$0.0423 
220-97 
160.98 

9,0 
8.880 

8.8 
9,042 

79.924 
79.928 

$0,0420 
219,41 
159,85 

10,0 
8.845 

9.8 
8,988 

88.446 
87.722 

$0,0418 
218,53 
159,20 

11,0 
8.836 

10-8 
8.967 

97.198 
96-482 

$0.0417 
218,32 
159,05 

12.0 
8,855 

11.8 
8.978 

106.262 
105.584 
$0,0418 

218,79 
159.39 

12.5 
8,875 

12,3 
8.996 

110,936 
110,294 
$0.0419 

219.28 
159.75 

13.0 
8,901 

12.8 
9,022 

115.719 
115.126 
$0.0421 

219.93 
160,23 

WORKSHEET (GROSS) WORKSHEI (NET) 

rs = x 
X 

a= 
b= 
d= 
e= 
f= 

6.498 
9,036 

10.062 
11.07 

0 
0 

36,666 

X'2 
42,224004 
81,649296 
101,24384 

122.5449 
0 
0 

347.66204 

46,25262 
-45766.12 
-2700.695 
802,39237 
13999,273 

X'3 
274,37158 
737,78304 
1018,7156 

1356.572 
0 
0 

3387,4422 

XM 
1782.8665 
6666.6075 
10250,316 
15017,253 

0 
0 

33717,043 

C= 
B= 
A= 

HEAT RATE 
Y 

9088.2252 
8891.3244 
8825.1038 
8843.8101 

0 
0 

35648,464 

13.68403 
-295,7812 
10434,04 

= Y 
YX 

59055.287 
80342.007 
88798.195 
97900,978 

0 
0 

326096,47 

YX'2 
383741.26 
725970.38 
893487.44 
1083763,8 

0 
0 

3086962,9 

MEGAWATTS = X 
X 
6-498 
9.036 

10.062 
11,07 

0 
0 

36.666 

a= 
b= 
d= 
e= 
f= 

X'2 
42.224004 
81,649296 
101.24384 

122.5449 
0 
0 

347.66204 

46.25262 
-63499.15 
-3734,962 

802,39237 
13999,273 

X'3 
274.37158 
737.78304 
1018.7156 

1356.572 
0 
0 

3387.4422 

X'4 
1782.8665 
6666.6075 
10250.316 
15017,253 

0 
0 

33717,043 

C= 
B= 
A= 

HEAT RATE 
Y 

9317,6534 
9051,6006 

8967,703 
8973,5085 

0 
0 

36310.466 

16,324333 
-363.9466 
10994.895 

= Y 
YX 

60546.112 
81790,263 
90233,027 
99336,739 

0 
0 

331906.14 

YX'2 
393428.64 
739056.82 
907924.72 
1099657.7 

0 
0 

3140067.9 

X 
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MAUI ELECTRIC CO., LTD, 
MAALAEA POWER PLANT 
HEAT RATE TEST DATA 

MAUI ELECTRIC COMPANY, INC, 

MPP UNIT NO. 10 
Test Dale; 04-20-01 
Tesled by: 

Maalaea Power Planl 

Subject: Heat Rale Testing 
Test Dale: 04-20-01 
MPP UNIT NO. 10 

Gross Load - (M4-9) 
Gross Load-(M10-13)-> 

Aciual Test Load 
Description\Time 
Ambienl air temp 
Manifold Air-Left 
Manifold Air-Righl 
Inlercooier Water-In 
I nte rcoole r Wat e r-O u I 
Jackel Water-In 
Jackel Water-Out 
Exhaust Gas-Lvg T/C-L 
Exhaust Gas-Lvg T/C-R 
Manifold Pressure-Lft 
Manifold Pressure-Rl 

Generator 
Std KWH meter-start 
Std KWH meter-slop 
Demand meler 
Generator volls 
Generator amps 
Generator vars 

Auxilllaries 
Aux. KWH dock-start 
Aux. KWH clock-end 
Aux. load indicalor 
Aux. volts 
Aux. amps 

Fuel Oil 
F.O, tank level-start 
F.O, lank level-end 
F.O, meler rdg-start 
F.O. meler rdg-end 
F.O, lemp. 
F.O. drain tank-Start 
F.O. drain tank-end 

Fuel Oil Analysis 
API gravity @ 60 "F. 
Sulfur. Wl, 
Viscosity @ 210 "F. 
Higher healing value 

KWH 
KWH 

KWH 

*F, 
•F. 
•F. 

RIL -F. 
R/L 'F. 

•F, 
•F, 
•F. 
•F. 
psi 
psi 

X18 KWH 
X18 KWH 
X18 KWH 

V. 
A. 

VARS 

KWH 
KWH 
KW 
V. 
A. 

in. 
in. 

gal. 
gal. 
•F, 
in. 
in. 

% 
SSF 

BTU/gal 

3,1 
6,5 

1 Hr. 
6,426 
0711 

75 
99 

101 
NA/9490 

96/96 
152 
157 
640 
630 

11 
11 

357.2 
357.5 
0,357 
6800 

600 
3,0 

6005,5 
6005,7 

700 
490 
40 

445400 
445825 

111 
0,000 
0,750 

34.3 
0,09 

138,892 

4,0 
9,0 

1 Hr. 
9,072 
0835 

76 
109 
110 

NA/94 
98/99 

154 
162 
635 
628 

18 
18 

357.7 
358.2 
0.504 
6800 

790 
2,5 

6005,8 
6006,1 

925 
490 

90 

446045 
446620 

105 
0,000 
0,875 

5,0 
10,0 

1 Hr. 
10.098 

0957 
80 

115 
114 

NA/95 
102/103 

158 
166 
637 
634 
22 
21 

358.4 
359 

0.561 
6850 

880 
3,0 

6006.1 
6006,4 

825 
490 

79 

446850 
447495 

106 
0.000 
0.875 

5,6 
11,0 

1 Hr. 
11,034 

1125 
78 

123 
123 

NA/99 
107/108 

157 
165 
645 
642 

24 
24 

359,2 
359.9 
0.613 
6825 

970 
3,6 

6006.5 
6006.7 

830 
490 

80 

447825 
448530 

107 
0.000 
0,875 

6,1 
12.5 

1 Hr, 
12.096 

1251 
83 

132 
132 

N A/106 
115/115 

163 
173 
671 
667 

26 
26 

360.1 
360.8 
0.672 
6825 
1055 
3,7 

6006,8 
6007,1 

960 
490 

91 

448855 
449625 

107 
0.000 
0,938 

6.5 
T E S T LO 

9.0 
A D S - M W 

10,0 11.0 12,5 
F.O, Temp, 'F, 
F.O, Temp. (Corr,) 
F.O.-start gal. 
F.O.-end gal. 
F.O, Drain Tnk-start 
F.O. Drain Tnk-end 
PT RATIO 
KW (Gen.) 
KW (Aux.) 
BTU/gal (Approx.) 
BTU/gal (Test Lab) 

HEAT RATE (APPROX.)-G 
HEAT RATE (APPROX.)-N 
HEAT RATE (ACTUAL)-G 
HEAT RATE (ACTUAL)-N 

NOTE: F.O. Tank 
F.O. Drain Tank 

111 
0,9745 

445400.0 
445825.0 

0 
0.7500 

18.000 
6.426 

160 
138.095 
138.892 

8,885 
9.112 
8,936 
9.164 

105 
0,9775 

446045,0 
446620,0 

0 
0,8750 

18.000 
9,072 

240 
138,095 
138,892 

8.543 
8.775 
8.592 
8,826 

106 
0,9770 

446850,0 
447495,0 

0 
0,8750 

18,000 
10.098 

240 
138,095 
138.892 

8.606 
8,816 
8.656 
8,867 

107 
0.9765 

447825,0 
448530.0 

0 
0,8750 

18,000 
11.034 

160 
138.095 
138.892 

8.605 
8.732 
8,655 
8.782 

107 
0,9765 

448855.0 
449625.0 

0 
0.9375 

18.000 
12.096 

240 
138,095 
138.892 

8,574 
8,747 
8,623 
8,798 

9.75 gat/in 
2.76 gal/in 
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CALCULATIONS FOR HEAT RATE CURVE 
by: Rodney Jung 

MPP UNIT NO. 10 
Test Date: 04-20-01 
Tesled by; 
DATA; 
GENEFIATED (MW) 
HEAT RATE(BTU/MW)G 
HEAT RATE(BTU/MW)N 
NUMBER OF TESTS 
PRICE OF FUEL/BBL 
H,H,V, (BTU/GAL) 

Fuel Oil Tesled: 
Tesled By: 

6,426 9,072 
8.936 8,592 
9.164 8.826 

5 
$42.7842 act. 

138.892 a d . 

04-24-01 
K, Yokoyama 

10,098 
8,656 
8,867 

11.034 
8.655 
8.782 

12,096 
8.623 
8,798 

A, B. C CONSTANTS; 
GROSS A= 10.641.95 

B= (383-658) 
C= 18.1237 

NETA= 10,779.45 
B= (353-036) 
C= 15,6820 

PREDICTED VALUES: 
GENEFIATED (MW)G 3.0 4,0 5,0 6,0 7,0 8,0 9,0 10,0 11,0 12.0 12.5 13.0 
HEAT RATE(BTU/MW)G 9,654 9,397 9,177 8.992 8.844 8,733 8,657 8,618 8,615 8,648 8,678 8,717 
GENEFiATED (MW)N 2.8 3,8 4.8 5,8 6,8 7,8 8,8 9.8 10,8 11.8 12,3 12.8 
HEAT FJATE(BTU/MW)N 9.861 9.618 9,406 9,226 9.077 8.959 8.872 8,817 8.794 8.801 8.817 8.840 
GROSS(MBTU) 28-962 37.589 45,884 53.955 61,911 69,861 77.913 86,177 94,762 103.774 108,476 113.325 
NET(MBTU) 28.007 36.934 45,527 53.879 62,084 70,237 78.432 86,057 94,619 103,502 108,094 112.801 
COST/KWH $0.0708 $0,0689 $0,0673 $0,0660 $0.0649 $0,0640 $0,0635 $0,0632 $0.0632 $0.0634 $0,0636 $0.0639 
G/KWH 238,53 232,18 226,73 222,18 218,52 215,76 213,89 212,92 212.85 213.67 214.41 215.38 
G/PS-H 173,77 169,15 165,18 161.86 159,20 157.19 155.83 155.12 155.06 155,66 156.21 156.91 

WORKSHEET (GROSS) WORKSHEI (NET) 

rs = x 
X 

a= 
b= 
d= 
o= 
f= 

6,426 
9,072 

10,098 
11,034 
12.096 

0 

48,726 

X"2 
41,293476 
82.301184 

101.9696 
121,74916 
146,31322 

0 

493,62664 

93.910104 
-83057.21 
-4822.905 
1721.8592 
31866,996 

X ' 3 
265,35188 
746,63634 
1029.6891 
1343.3802 
1769.8047 

0 

5154.8621 

X ' 4 
1705.1512 
6773.4849 

10397.8 
14822.857 
21407.557 

0 

55106,85 

C= 
B= 
A= 

HEAT RATE 
Y 

8935.9392 
8592,0622 
8655.7875 
8654.9839 
8623.2174 

0 

43461,99 

18,123697 
-383,658 

10641,954 

= Y 
YX 

57422.345 
77947.189 
87406,142 
95499.092 
104306,44 

0 

422581,21 

YX '2 
368995,99 

707136.9 
882627,22 

1053737 
1261690.7 

0 

4274187.8 

MEGAWATTS = X 
X 
6.426 
9,072 

10.098 
11,034 
12,096 

0 

48,726 

a= 
b= 
d= 
e= 
f= 

X ' 2 
41,293476 
82.301184 

101-9696 
121.74916 
146,31322 

0 

493,62664 

93,910104 
-108140.4 

-6151.47 
1721.8592 
31866,996 

X ' 3 
265,35188 
746,63634 
1029.6891 
1343.3802 
1769-8047 

0 

5154,8621 

X ' 4 
1705,1512 
6773,4849 

10397,8 
14822.857 
21407,557 

0 

55106.85 

C= 
B= 
A= 

HEAT RATE 
Y 

9164.1151 
8825.5422 
8866,5188 
8782,3333 
8797,7765 

0 

44436.286 

15,681966 
-353,0356 
10779,452 

= Y 
YX 

58888.604 
80065-319 
89534.106 
96904.266 

106417.9 
0 

431810.2 

YX '2 
378418,17 
726352,57 
904115.41 
1069241.7 

1287231 
0 

4365358,8 
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MAUI ELECTRIC CO.. LTD, 
MAALAEA POWER PLANT 
HEAT RATE TEST DATA 

MAUI ELECTRIC COMPANY, INC. 

MPP UNIT NO. 11 
Test Date: 01-30-06 

Test By; Colleen Ford 

Maalaea Power Plant 

Subject: Heat Rale Testing 
Test Date: 01-30-06 
IVIPPUNITNO, 11 

Gross Load - (M4-9) KWH 
Gross Load - (Ml0-13) ~> KWH 

3,1 
6,5 

4.0 
9.0 

5.0 
10.0 

5.6 
11,0 

6,1 
12,5 

1 Hr, 1 Hr. 1 Hr. 1 Hr, 1 Hr. 
Actual Test Load KWH 
Descriplion\Time 
Ambient air temp *F. 
Manifold Air-Lefl 'F . 
Manifold Air-Right *F. 
Intercooler Water-In Fi/L *F. 
Intercooler Water-Out R/L "F. 
Jacket Waler-ln 'F . 
Jacket Waler-Oul *F. 
Exhaust Gas-Lvg T/C-L "F. 
Exhausl Gas-Lvg T/C-R *F. 
Manifold Pressure-Lft psi 
Manifold Pressure-Rt psi 

Generalor 
Std KWH meter-start X18 KWl-
Std KWH meter-stop XI8 KWh 
Digital meter XI8 KWF 
Generator volts V. 
Generator amps A. 
Generator vars VARS 

Auxilllaries 
Aux, KWH dock-start KWH 
Aux, KWH dock-end KWH 
Aux, load indicator KW 
Aux. volts V, 
Aux. amps A, 

Fuel Oil 
F,0, tank level-start in. 
F.O, lank level-end in. 
F.O, meter rdg-start gal, 
F,0, meter rdg-end gal, 
F,0, lemp. *F. 
F.O, drain lank-start in. 
F.O, drain tank-end in. 

Fuel Oil Analysis 
API gravity @ 60 *F. 
Sulfur. Wl, % 
Viscosity© 210 *F. SSP 
Higher heating value BTU/gal 

6,48 
0740 

59 
* ^ « . s ^ S 

s ? i ^ S " 

7,95 
0859 

67 

^ ^ ^ * ^ 

8.96 
1029 

76 

^Hj i i s jg?^ 

11.01 
1208 

76 

•^0u^Sr^ 

12.13 
1327 

78 

••^^^ees*^ 

9696.7 
9697.0 
0.360 

9697.2 
9697.6 
0,442 

^ ^ ^ * i « 

9697,8 
9698,3 
0,498 

^ * ? ; * ^ ^ 

9698.7 
9699.3 

0.612 

9699.5 
9700.2 
0.674 

3846.9 
3847.1 

69 

3847.2 
3847.4 

69 

3847.5 
3847.8 

100 

3848,0 
3848,3 

100 

3848,4 
3848.7 

111 

95007620 
95008043 

110 
1,9375 
2.063 

95008200 
95008720 

113 
2.125 
2.188 

•^-=if.-n-"-
95009000 
95009578 

114 
2.25 

2,375 

^ S S i ^ 
95010023 
95010737 

113 
2.5 

2,625 

95010977 
95011761 

112 
2,6875 
2,8125 

35.1 

138,190 

F.O. Temp, "F. 
F.O. Temp, (Corr.) 
F.O.-start gal. 
F.O.-end gal, 
F.O. Drain Tnk-start 
F.O. Drain Tnk-end 
PT RATIO 
KW (Gen.) 
KW (Aux,) 
BTU/gal (Approx.) 
BTU/gal (Test Lab) 

HEAT RATE (APPROX.)-G 
HEAT RATE (APPROX.)-N 
HEAT RATE (ACTUAL)-G 
HEAT RATE (ACTUALfN 

NOTE: F.O. Tank 
F.O, Drain Tank 

6.5 
110 

0,9750 
95007620.0 
95008043.0 

1.9375 
2,063 

18,000 
6,480 

160 
138,095 
138,190 

8,787 
9,009 
8,793 
9,015 

T E S T L O A D S - M W 
9,0 10,0 

113 
0,9735 

95008200,0 
95008720.0 

2,125 
2,188 

18.000 
7.956 

160 
138.095 
138,190 

8,786 
8,966 
8,792 
8,972 

114 
0-9730 

95009000.0 
95009578-0 

2,25 
2,375 

18.000 
8,964 

240 
138,095 
138.190 

8.662 
8.900 
8.668 
8,907 

11.0 
113 

0.9735 
95010023.0 
95010737.0 

2,5 
2.625 

18,000 
11,016 

240 
138,095 
138.190 

8.712 
8.906 
8,718 
8.912 

12.5 
112 

0,9740 
95010977,0 
95011761.0 

2,6875 
2.813 

18,000 
12,132 

240 
138,095 
138.190 

8,691 
8,866 
8,697 
8.872 

9.75 gal/in 
2.76 gal/in 
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CALCULATIONS FOR HEAT RATE CURVE 
by: Rodney Jung 

MPP UNIT NO, 11 
Test Date: 01-30-06 

DATA: 
GENERATED (MW) 
HEAT RATE(BTU/MW)G 
HEAT RATE(BTU/MW)N 
NUMBER OF TESTS 
PRICE OF FUEL/BBL 
H.H.V. (BTU/GAL) 

A. B. C CONSTANTS: 
GROSS A= 

B= 
C= 

PREDICTED VALUES: 
GENERATED (MW)G 
HEAT FtATE(BTU/MW)G 
GENERATED (MW)N 
HEAT FiATE(BTU/MW)N 
GROSS (MBTU) 
NET (MBTU) 
COST/KWH 
G/KWH 
G/PS-H 

Fuel Oil Tested: 

6,480 
8,793 
9,015 

4 
$79,7548 

138,190 

9,426,64 
(135,471) 

6.1774 

3.0 
9.076 

2,8 
9,251 

27,227 
26,274 

$0,1247 
224,24 
163,36 

Tested By: 

7.956 
8,792 
8.972 

act. 
act. 

4,0 
8,984 

3,8 
9,174 

35.934 
35.229 

$0,1234 
221.96 
161.70 

02-01-06 
rh 

8,964 
8.668 
8,907 

NETA= 
B= 
C= 

5,0 
8.904 

4,8 
9,106 

44,519 
44.072 

$0,1223 
219,99 
160,27 

9.535.45 
(107.748) 

4,3648 

6,0 
8,836 

5,8 
9,046 

53.017 
52.829 

$0.1214 
218.32 
159,05 

12,132 
8.697 
8,872 

7.0 
8,781 

6.8 
8,995 

61.467 
61.526 

$0.1207 
216,96 
158,06 

8.0 
8.738 

7,8 
8,953 

69.906 
70.190 

$0,1201 
215-90 
157.29 

9.0 
8,708 

8,8 
8,919 

78.370 
78.133 

$0.1197 
215,15 
156,74 

10.0 
8,690 

9.8 
8,894 

86,897 
86,810 

$0.1194 
214,70 
156.41 

11.0 
8,684 

10-8 
8,878 

95.523 
95-531 

$0.1193 
214.56 
156.31 

12.0 
8,691 

11,8 
8,871 

104,286 
104,323 
$0,1194 

214.72 
156.43 

12.5 
8,698 

12,3 
6,871 

108.731 
108.754 
$0.1195 

214,92 
156,57 

13,0 
8,710 

12,8 
8,872 

113.224 
113.212 
$0.1197 

215,19 
156.77 

WORKSHEET (GROSS) WORKSHE (NET) 

MEGAWATTS = X 

6-48 
7.956 
8.964 

0 
12,132 

0 

HEAT RATE = Y 
X'2 X'3 X'4 Y YX YX'2 
41.9904 272.09779 1763,1937 8792,6489 56976.365 369206,85 

63,297936 503,59838 4006.6287 8791,6509 69946,375 556493,36 
80.353296 720,28695 6456,6522 8668,082 77700.687 696508,96 

0 0 0 0 
147.185424 1785,6536 21663.549 8696,6398 105507.63 1280018,6 

0 0 0 0 0 

35-532 332.827056 3281.6367 33890.024 34949.022 310131.06 2902227.8 

a= 
b= 
d= 
e= 
f= 

68,7852 
-23068.88 

-1284,39401 
1300,53577 
24786,2452 

C= 
B= 
A= 

6,1774476 
-135.4708 
9426.6371 

lEGAWAT 
X 

6,48 
7,956 
8,964 

0 
12,132 

0 

35,532 

a= 
b= 
d= 
e= 
f= 

rs = x 
X'2 

41,9904 
63,297936 
80,353296 

0 
147,18542 

0 

332,82706 

68.7852 
-31942.22 
-1734.842 
1300.5358 
24786,245 

X'3 
272,09779 
503.59838 
720,28695 

0 
1785,6536 

0 

3281.6367 

X''4 
1763.1937 
4006.6287 
6456.6522 

0 
21663.549 

0 

33890.024 

C= 
B= 
A= 

HEAT RATE 
Y 

9015,2477 
8972.085 

8906.5437 
0 

8872.1522 
0 

35766.029 

4,3648239 
-107,7478 
9535,4476 

= Y 
YX 

58418-805 
71381-908 
79838.258 

0 
107636,95 

0 

317275.92 

YX'2 
378553,86 
567914.46 
715670.14 

0 
1305851,5 

0 

2967989,9 
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MAUI ELECTRIC CO,. LTD, 
MAALAEA POWER PLANT 
HEAT RATE TEST DATA 

MAUI ELECTRIC COMPANY. INC. 

MPP UNIT NO, 11 
Test Date: 01-21-05 

'esl By: K.lnouye, K.Kalsutani 

Maalaea Power Plant 

Subject: Heal Rate Testing 
Test Date: 01-21-05 
MPP UNIT NO. 11 

Gross Load - (M4-9) 
Gross Load-(M10-13)-> 

Actual Tesi Load 
Descri ption \TimG 

Ambient air temp 
Manifold Air-Left 
Manifold Air-Right 
Intercooler Water-In 
Intercooler Water-Out 
Jacket Water-In 
Jacket Water-Out 
Exhausl Gas-Lvg T/C-L 
Exhaust Gas-Lvg T/C-R 
Manifold Pressure-Lft 
Manifold Pressure-Rl 

Generator 
Std KWH meler-start 
Std KWH meter-stop 
Digital meter 
Generator volts 
Generalor amps 
Generator vars 

Auxilllaries 
Aux. KWH dock-Start 
Aux. KWH clock-end 
Aux. load indicalor 
Aux. volts 
Aux. amps 

Fuel Oil 
F.O. tank level-start 
F.O. lank level-end 
FO. meter rdg-slart 
F.O. meter njg-end 
F,0. temp, 
F,0. drain tank-start 
F.O. drain tank-end 

Fuel Oil Analysis 
API gravity® 60 'F , 
Sulfur. Wt. 
Viscosity @ 210 "F. 
Higher heating value 

KWH 
KWH 

KWH 

•F, 
•F. 
•F. 

R/L -F. 
R/L *F, 

*F. 
•F. 
*F. 
•F. 
psi 
psi 

3.1 
6.5 

4.0 
9.0 

5,0 
10.0 

5,6 
11.0 

6.1 
12.5 

1 Hr, 1 Hr. 1 Hr, 1 Hr. 
6,84 
0741 

68 

8,28 
0905 

73 

E;'.W-^lS(:(Sci*6r 

9.72 
1026 

75 

agSs^'^al^^ 

11.03 
1147 

78 

1 Hr, F.O.Temp.'F. 
12.35 
1309 

77 

X18 KWH 
X18 KWH 
X18 KWH 

V, 
A, 

5412,9 
5413.3 

0.380 

•%^^iiS^^^i^^ 

5413.4 
5413,9 

0,460 

iiW=S»;^5» 

•s.^)S9mm¥^. 

5414,1 
5414,6 

0,540 

s s i^K^fe 

&^m^ 

5414,8 
5415,4 

0,613 
iViii—.B:t^.L^^•H! SI i^ 

^ = S S S 

'̂ ^^^m. 

5415.7 
5416.4 

0,686 

•^^^»!mm 
^ /̂m î̂ ^m. 
'sm^mm». 

KWH 
KWH 
KW 
V, 
A, 

in. 
in. 

gal. 
gal. 
•F , 

in. 
in. 

89988485 
89988945 

117 
3,75 

3,750 

89989153 
89989695 

113 
3,8125 
3,875 

89989897 
89990527 

111 
3,9375 
4,063 

89990771 
89991481 

111 
4.0625 

4,250 

^ ^ ^ S S g R t 

89991766 
89992560 

109 
4,25 

4,5 

% 
SSF 

BTU/gal 

34,1 
0,2 

138.524 

F,0, Temp, (Corr,) 
F.O.-start gal. 
F,0,-end gal. 
F.O. Drain Tnk-start 
F.O, Drain Tnk-end 
PT RATIO 
KW(Gen,) 
KW (Aux.) 
BTU/gal (Approx.) 
BTU/gal (Test Lab) 

HEAT RATE (APPROX.)-G 
HEAT RATE (APPROX.)-N 
HEAT RATE (ACTUAL)-G 
HEAT RATE (ACTUAL)-N 

NOTE: F.O, Tank 
F.O, Drain Tank 

6,5 
117 

0,9715 
89988485-0 
89988945-0 

3.75 
3.750 

18,000 
6.840 

80 
138,095 
138,524 

9,022 
9.129 
9.050 
9.158 

T E S T L O A D S - M W 
9,0 10.0 

113 
0,9735 

89989153-0 
89989695.0 

3,8125 
3,875 

18,000 
8.280 

80 
138,095 
138.524 

8.799 
8,885 
8.826 
8,912 

111 
0.9745 

89989897.0 
89990527.0 

3,9375 
4,063 

18,000 
9,720 

160 
138,095 
138.524 

8.721 
8.867 
8.748 
8.894 

11,0 
111 

0,9745 
89990771,0 
89991481.0 

4.0625 
4.250 

18,000 
11,034 

160 
138,095 
138,524 

8.657 
8.784 
8.684 
8,812 

12.5 
109 

0.9755 
89991766.0 
89992560,0 

4.25 
4,500 

18,000 
12,348 

160 
138,095 
138,524 

8.659 
8.773 
8.686 
8,800 

1544,7 
1544,8 

48 

^m^^mm 

1544.9 
1545.0 

48 
fsnija^iaQ;: 
j f i f t p r f f i ^^ 

1545.0 
1545.2 

50 
j.-t.iawfeitS 
î Ti'.̂ jfiaBWfe 

1545,2 
1545,4 

55 
.llkUHUM^-UOI. 

• • i ^ f ^ T W ^ ^ 

1545,5 
1545,7 

79 
W i l K ^ B t ^ I ^ ^ H I B 

' r ^ ^ r ^ ' ^ = » 

9.75 gal/in 
2.76 gal/in 
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CALCULATIONS FOR HEAT RATE CURVE 
by: Rodney Jung 

MPP UNIT NO. 11 
Test Date: 01-21-05 

DATA: 
GENERATED (MW) 
HEAT FWTE(BTU/MW)G 
HEAT F?ATE(BTU/MW)N 
NUMBER OF TESTS 
PRICE OF FUEL/BBL 
H.H.V, (BTU/GAL) 

A, B, C CONSTANTS; 
GROSS A= 

B= 
0= 

PREDICTED VALUES: 
GENERATED (MW)G 
HEAT RATE(BTU/MW)G 
GENERATED (MW)N 
HEAT RATE(BTU/MW)N 
GROSS (MBTU) 
NET(MBTU) 
COST/KWH 
G/KWH 
G/PS-H 

Fuel Oil Tested: 

6.840 
9,050 
9.158 

5 
$69,2519 

138,524 

10,898.72 
(386-792) 
16,8436 

3,0 
9,890 

2.9 
9,889 

29.670 
28-876 

$0,1177 
244.36 
178.02 

Tested By: 

8-280 
8,826 
8,912 

act. 
act. 

4.0 
9,621 

3,9 
9,652 

38,484 
37.835 

$0,1145 
237.71 
173.18 

01-27-05 
D.Rinehart 

9,720 
8,748 
8.894 

NETA= 
B= 
C= 

5.0 
9,386 

4.9 
9,444 

46,929 
46,464 

$0,1117 
231.90 
168.95 

11.034 
8.684 
8,812 

10,775.68 
(339.295) 
14,5839 

6.0 
9,184 

5.9 
9,265 

55,106 
54.848 

$0.1093 
226,92 
165-32 

12,348 
8.686 
8.800 

7.0 
9,017 

6-9 
9,115 

63,116 
63,077 

$0.1073 
222,78 
162,30 

8,0 
8,882 

7,9 
8.995 

71,059 
71,238 

$0.1057 
219.46 
159,88 

9.0 
8,782 

8,9 
8,903 

79,037 
79,418 

$0.1045 
216,98 
158,07 

10,0 
8,715 

9,8 
8,841 

87.152 
86.997 

$0-1037 
215-33 
156.87 

11.0 
8,682 

10,8 
8.808 

95.503 
95,480 

$0-1033 
214,51 
156.28 

12,0 
8,683 

11,8 
8,804 

104.192 
104.242 
$0.1034 

214,53 
156,29 

12.5 
8,696 

12.3 
8,813 

108.695 
108.755 
$0,1035 

214,85 
156,52 

13,0 
8,717 

12.8 
8,830 

113,321 
113,371 
$0,1038 

215.37 
156-91 

WORKSHEET (GROSS) WORKSHE (NET) 

rs = x 
X 

a= 
b= 
d= 
8 = 

f= 

6.84 
8.28 
9.72 

11.034 
12.348 

0 

48.222 

X''2 
46,7856 
68.5584 
94.4784 

121,749156 
152,473104 

0 

484.04466 

94,862016 
-111838.015 
-6053,00347 

1819-0243 
35131.8625 

X'3 
320-0135 

567.66355 
918.33005 
1343.3802 
1882.7379 

0 

5032.1252 

X'4 
2188.8924 
4700,2542 
8926.1681 
14822,857 
23248.047 

0 

53886,219 

C= 
B= 
A= 

HEAT RATE 
Y 

9050,4247 
8826,3115 

8747.71 
8683,9424 
8686,3799 

0 

43994.768 

16,843589 
-386,7923 
10898-724 

= Y 
YX 

61904,905 
73081.859 
85027.741 

95818,62 
107259,42 

0 

423092,54 

YX''2 
423429.55 
605117.79 
826469,64 
1057262.7 
1324439.3 

0 

4236718,9 

MEGAWATTS = X 
X 

6.84 
8-28 
9-72 

11.034 
12.348 

0 

48.222 

a= 
b= 
d= 
e= 
f= 

X'2 
46.7856 
68-5584 
94.4784 

121.74916 
152.4731 

0 

484.04466 

94.862016 
-104825 

-5657,675 
1819,0243 
35131.862 

X'3 
320,0135 

567,66355 
918,33005 
1343.3802 
1882.7379 

0 

5032-1252 

X'4 
2188.8924 
4700,2542 
8926.1681 
14822.857 
23248,047 

0 

53886,219 

C= 
B= 
A= 

HEAT RATE 
Y 

9157,5304 
8912.4218 
8894,1152 
8811,7179 
8800,4118 

0 

44576,197 

14,583934 
-339,295 

10775-681 

= Y 
YX 

62637.508 
73794.853 
86450.799 
97228.495 
108667.48 

0 

428779.14 

YX'2 
428440,55 
611021,38 
840301,77 
1072819.2 
1341826,1 

0 

4294409 
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MAUI ELECTRIC CO., LTD. 
MAALAEA POWER PLANT 
HEAT FJATE TEST DATA 

MAUI ELECTRIC COMPANY. INC, 

MPP UNIT NO, 11 
Test Date: 07-16-04 

Test By: D,lsagawa 

Maalaea Power Planl 

Subject: Heat Rale Testing 
Test Date: 07-16-04 
MPP UNIT NO- 11 

Gross Load - (M4-9) KWH 
Gross Load - (M10-13) - > KWH 

3,1 
6,5 

4.0 
9-0 

5,0 
10-0 

5.6 
11,0 

6.1 
12,5 

Actual Test Load KWH 
Description\Time 
Ambient airtemp *F, 
Manifold Air-Left *F, 
Manifold Air-Right *F, 
Intercooler Water-In RIL "F. 
Intercooler Water-Out RJL *F. 
Jacket Waler-ln *F, 
Jacket Waler-Oul *F, 
Exhaust Gas-Lvg T/C-L 'F, 
Exhaust Gas-Lvg T/C-R "F. 
Manifold Pressure-Lft psi 
Manifold Pressure-Rt psi 

Generator 
Std KWH meter-start X18 KWf-
Std KWH meter-stop X18 KWh 
Digital meter X18 KWh 
Generator volts V, 
Generator amps A. 
Generator vars VARS 

1 Hr, 
6.48 
1515 

87 

3541,2 
3541,6 
0,360 

1 Hr. 1 Hr. 1 Hr. 
8.06 
1703 

91 

9.52 
1842 

87 

11,08 
2010 

84 

3542.0 
3542.4 
0,443 

3542,7 
3543,3 
0,529 

3543,6 
3544,2 
0.616 

1 Hr. F.O, Temp. "F, 
12.38 
2156 

83 

3544,7 
3545,4 
0,688 

F.O, Temp. (Con-,) 
F,0,-startgal. 
F,0,-end gal, 
F,0, Drain Tnk-start 
F,0. Drain Tnk-end 
PT FiATIO 
KW (Gen) 
KW (Aux.) 
BTU/gal (Approx,) 
BTU/gal (Test Lab) 

HEAT RATE (APPR0X.)-G 
HEAT FIATE (APPROX.)-N 
HEAT FtATE (ACTUAL>-G 
HEAT RATE (ACTUAL)-N 

NOTE: F.O, Tank 
F,0. Drain Tank 

6.5 
129 

0.9655 
87829420.0 
87829850.0 

2,25 
2,375 

18.000 
6.480 

160 
138,095 
138,310 

8,845 
9.069 
8.859 
9.083 

T E S T L O A D S - M W 
9.0 10,0 

118 
0.9710 

87830280.0 
87830810,0 

2.5 
2.625 

18.000 
7,974 

160 
138,095 
138,310 

8,910 
9.093 
8,924 
9.107 

112 
0-9740 

87831160.0 
87831790.0 

2,75 
2.875 

18,000 
9,522 

240 
138,095 
138,310 

8.897 
9,127 
8.911 
9,142 

11,0 
110 

0,9750 
87832120,0 
87832830.0 

2,875 
3,125 

18.000 
11,088 

160 
138,095 
138,310 

8,619 
8,745 
8.632 
8,758 

12.5 
112 

0,9740 
87833420,0 
87834210,0 

3,375 
3,313 

18.000 
12,384 

160 
138,095 
138,310 

8,581 
8.693 
8,594 
8.707 

9.75 gal/in 
2.76 gal/in 

Auxilllaries 
Aux, KWH Clock-Start 
Aux, KWH clock-end 
Aux, load indicator 
Aux, votts 
Aux, amps 

Fuel Oil 
F.O, tank level-start 
F.O, tank level-end 
F.O, meter rdg-slart 
F.O. meter rdg-end 
F.O, temp. 
F.O. drain tank-starl 
F.O, drain tank-end 

Fuel Oil Analysis 
API gravity @ 60 "F, 
Sulfur. Wt, 
Viscosity @ 210 "F, 
Higher heating value 

KWH 
KWH 
KW 
V, 
A. 

in, 
in. 

gal. 
gat. 
*F. 
in, 
in. 

931.1 
931.3 

109 

87829420 
87829850 

129 
2.25 

2,375 

931.5 
931.7 

111 

931.8 
932.1 

109 

932.2 
932,4 

112 

932,6 
932,8 

110 

87830280 
87830810 

118 
2.5 

2,625 

87831160 
87831790 

112 
2,75 

2,875 

87832120 
87832830 

110 
2.875 
3.125 

87833420 
87834210 

112 
3,375 

3-3125 

% 
SSF 

BTU/gal 

35,9 
0.28 

138.310 
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CALCULATIONS FOR HEAT FIATE CURVE 
by: Rodney Jung 

MPP UNIT NO- 11 
Test Dale: 07-16-04 

DATA: 
GENERATED (MW) 
HEAT RATE(BTU/MW)G 
HEAT RATE{BTU/MW)N 
NUMBER OF TESTS 
PRICE OF FUEL/BBL 
H.H.V, (BTU/GAL) 

A. B, C CONSTANTS: 
GROSS A= 

B= 
C= 

PREDICTED VALUES: 
GENERATED {MW)G 
HEAT RATE(BTU/MW)G 
GENEFiATED (MW)N 
HEAT RATE(BTU/MW)N 
GROSS (MBTU) 
NET (MBTU) 
COST/KWH 
G/KWH 
G/PS-H 

Fuel Oil Tested: 

3 
$64.3612 

138.310 

10.971,89 
(373,987) 
14.6963 

3,0 
9,982 

20,8 
10.322 
29,947 

215.115 
$0.1106 

246,63 
179,68 

Tested By: 

7.974 
8,924 
9,107 

act. 
act. 

4,0 
9.711 

20.8 
10,013 
38,844 

208,668 
$0.1076 

239.94 
174.80 

07-20-04 
K.Nakamatsu 

NETA= 
B= 
C= 

5.0 
9.469 

20.8 
9,736 

47.347 
202.902 
$0.1049 

233-96 
170.45 

11,088 
8,632 
8,758 

11,446,81 
(423.967) 
16.3690 

6.0 
9,257 

20.8 
9,492 

55.542 
197,819 
$0-1026 

228.72 
166.63 

12.384 
8.594 
8.707 

7.0 
9,074 

20.8 
9,281 

63.519 
193.419 
$0,1005 
224.20 
163.33 

8,0 
8,921 

20,8 
9,103 

71.365 
189.700 
$0,0988 

220,40 
160.57 

9.0 
8,796 

20.8 
8,957 

79,168 
186,664 
$0,0975 

217,34 
158-34 

10,0 
8,702 

20-8 
8,844 

87.017 
184.310 
$0.0964 

215,00 
156-63 

11.0 
6,636 

20,8 
8,764 

94.999 
182.638 
$0.0957 

213.38 
155.45 

12,0 
8,600 

20,8 
8.716 

103,204 
181,649 
$0.0953 

212,49 
154,81 

12.5 
8,593 

20.8 
8,705 

107,417 
181,410 
$0,0952 

212.32 
154.68 

13,0 
8.594 

20-8 
8,702 

111,719 
181,341 
$0,0952 

212,33 
154,69 

WORKSHEET (GROSS) WORKSHE (NET) 

MEGAWATTS = X HEAT RATE = Y MEGAWATTS = X HEAT RATE = Y 

a= 
b= 
d= 
e= 
f= 

0 
7,974 

0 
11.088 
12,384 

0 

X'2 
0 

63,584676 
0 

122,943744 
153,363456 

0 

X'3 
0 

507,02421 
0 

1363,2002 
1899.253 

0 

X'4 
0 

4043,011 
0 

15115,164 
23520-35 

0 

Y 
0 

8924,184 
0 

8631,9494 
8594,3206 

0 

YX 
0 

71161,443 
0 

95711.055 
106432,07 

0 

YX'2 
0 

567441.35 
0 

1061244.2 
1318054.7 

0 

31,446 339,891876 3769,4775 42678,525 26150,454 273304,56 2946740,2 

30,824712 
-18106.164 

-2413,48303 
620,192504 
12509,0872 

C= 
B= 
A= 

14,696326 
-373,9868 
10971.893 

X X'2 X'3 X '4 Y YX YX'2 
O O O O O O O 

7,974 63,584676 507,02421 4043.011 9106.9162 72618,55 579060,31 
O O O O O O O 

11,088 122,94374 1363.2002 15115.164 8758.3323 97112.388 1076782.2 
12,384 153.36346 1899.253 23520,35 8706.8117 107825.16 1335306.7 

O O O O O O O 

31,446 339,89188 3769,4775 42678.525 26572.06 277556.09 2991149.2 

C= 16,369011 
B= -423.967 
A= 11446.811 

a= 
b= 
d= 
e= 
f= 

30.824712 
-58179,75 
-2916.722 
620.1925 

12509.087 
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MAUI ELECTRIC CO., LTD, 
MAALAEA POWER PLANT 
HEAT FiATE TEST DATA 

MAUI ELECTRIC COMPANY. INC. 

MPP UNIT NO- 11 
Test Date: 09-25-03 

Test By: D.lsagawa 

Gross Load - (M4-9) KWH 
Gross Load - (M10-13) ~> KWH 

Actual Test Load KWH 
DeschptionWme 
Ambient airtemp 'F . 
Manifold Air-Left *F. 
Manifold Air-Right *F. 
Intercooler Water-In FVL 'F . 
Intercooler Water-Out R/L 'F . 
Jacket Water-In *F. 
Jacket Water-Out *F. 
Exhaust Gas-Lvg T/C-L *F. 
Exhaust Gas-Lvg T/C-R *F. 
Manifold Pressure-Lft psi 
Manifold Pressure-Rt psi 

Generator 
Std KWH meter-start 
Std KWH meter-stop 
Digital meter 
Generator volts 
Generalor amps 
Generator vars 

AuKilliaries 
Aux, KWH dock-start KWH 
Aux, KWH dock-end KWH 
Aux, load indicator KW 
Aux, volts V, 
Aux, amps A, 

Fuel Oil 
F.O, tank level-start in, 
F.O, tank level-end in, 
F.O, meter rdg-starl gal. 
F.O, meter rdg-end gal. 
F.O, temp, 'F . 
F.O. drain tank-start in. 
F.O. drain tank-end in. 

Fuel Oil Analysis 
API gravity @ 60 'F . 
Sulfur, Wt, % 
Viscosity @ 210'F. SSF 
Higher heating value BTU/gal 

Maalaea Power Plant 

Subject: Heal Rate Testing 
Test Date: 09-25-03 
MPP UNIT NO. 11 

3,1 
6,5 

4,0 
9,0 

5,0 
10.0 

5,6 
11.0 

6,1 
12.5 

1 Hr. 1 Hr, 1 Hr, 1 Hr. 

6,49 
0507 

65 

i s s t a s ^ ^ i ' 

'V%*S-?^ 

9.03 
0329 

63 

^Sf- iS' iMx 

ftfji-^tiiaE; 
^ • S : - P ^ = ^ ^ 

;a^*?#5(^¥ 

10.11 
0213 

65 

-s^P3%s#r 

^ ^ i J ? ^ - : - . ' 

10,98 
0048 

65 

O ^ ' i O M V ^ ^ - f 

fe^-5^s^« 

1 Hr, F.O. Temp, 'F, 
12.47 
2320 

68 

I^^SX?'^?^ 
^T^v-?~sfe;̂  

35K?S.-v 

-̂ ^̂ m, 

XI8 KWh 
XI8 KWh 
XI8 KWh 

A, 
VARS 

778.7 

H r ^ 

779.1 
0.361 

" » - - x , . . - ^ , -

i , y j > l ? ' -T f f ^g^ 

• - - - . -_J_-,i-„ — 
. s :v • • ^ • ^ s - s — ^ 

778-0 
778.5 
0,502 

^smî sm 
v - i f f v , . -

™ ^ ^ ^ i g ; 

777,3 
777,8 
0,562 

- • . . - i ^ . -

j ^ s ™ ^ ^ 
^?j^-j jg|.-^jaLV 

776.4 
777.0 
0.610 

- i m ^ - : ? a r f e 

^ f e ^ ^ j g a 

i - .%EM-i^ 

775.5 
776,1 
0.693 

. . ™ ^ . . , » — 

•^=jE^J?r- yyy^E^ 

~=j~i;^-$m 

34.2 
0.26 

138.643 

F.O, Temp. (Con-.) 
F.O.-start gal, 
F.O.-end gal. 
F.O, Drain Tnk-start 
F.O, Drain Tnk-end 
PT FiATIO 
KW (Gen,) 
KW (Aux.) 
BTU/gal (Approx.) 
BTU/gal (Test Lab) 

HEAT FiATE (APPROX.)-G 
HEAT FIATE (APPROX.)-N 
HEAT RATE (ACTUAL )-G 
HEAT RATE (ACTUAL )-N 

NOTE: F O T a n k 
F.O. Drain Tank 

6.5 
120 

0.9700 
84551760,0 
84652020.0 

11.25 
11.125 

18,000 
6,498 

80 
138.095 
138.643 

5,362 
5,429 
5,384 
5.451 

T E S T L O A D S - M W 
9,0 10-0 

119 
0,9705 

84650910.0 
84651480,0 

11.5 
11,375 

18,000 
9,036 

80 
138.095 
138,643 

8,456 
8,532 
8,490 
8,565 

119 
0,9705 

84650110.0 
84650730.0 

11,6875 
11,563 

18,000 
10,116 

80 
138,095 
138,643 

8,216 
8,281 
8,248 
8.314 

11.0 
120 

0,9700 
84649150.0 
84649840,0 

11.9375 
11.750 

18,000 
10.980 

80 
138.095 
138,643 

8,420 
8,482 
8.453 
8.515 

12,5 
120 

0.9700 
84648030.0 
84648820-0 

12-125 
12.000 

18,000 
12,474 

80 
138,095 
138,643 

8.485 
8.540 
8.518 
8,573 

9786.1 
9786.2 

500 
T r L l ^ T ^ ' F a s K ^ ^ ^ 

9785,8 
9785,9 

495 
^ ^ ^ ^ ^ a c ^ ^ ^ 

,-lhn , r r - | -

9785.7 
9785.8 

495 
W^^™™Ss 

's^:^mm 

9785,5 
9785,6 

540 
- . i S ^ S ^ S : 
i;;?.^^^^^:.-

9785.3 
9785-4 

550 
iivSfeS'is^i^S 

- — ^ ^ . • - l : -.•?-'-fo4-

-T^,H=ff'--t^3Gr^ 

^ . - r - r ^ r - ^ - . - . 

64651760 
64652020 

120 
11,25 

11.125 

=i i t i i« r iS i i f f 
•— j_7-^-i--"-i.":r. 

84650910 
84651480 

119 
11,5 

11,375 

?̂ i=tk̂ t:-:̂ -̂
• • -

84650110 
84650730 

119 
11.6875 

11,563 

, -=L* . r , 

- ; s - - , S : ^ ^ ^ : 

84649150 
84649840 

120 
11.9375 

11.750 

" - ^ - ' ^ - ' ^ • • - - " ^ ^ 

84648030 
84648820 

120 
12.125 

12 

9.75 gal/in 
2.76 gal/in 

- 0 

cro 
Ct 
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CALCULATIONS FOR HEAT RATE CURVE 
by: Rodney Jung 

MPP UNIT NO, 11 
Test Date: 09-25-03 

DATA: 
GENERATED (MW) 
HEAT FiATE(BTU/MW)G 
HEAT FiATE(BTU/MW)N 
NUMBER OF TESTS 
PRICE OF FUEL/BBL 
H H V . (BTU/GAL) 

Fuel Oil Tested: 
Tested By; 

9,036 
8,490 
8.565 

4 
$41.2988 acl. 

138.643 act. 

11-04-03 
K.Nakamatsu 

10.116 
8,248 
8,314 

10.980 
8,453 
8,515 

12.474 
8,518 
8,573 

A, B, C CONSTANTS: 
GROSS A= 13,824.55 

B= (1,041.504) 
C= 49.5190 

NETA= 14,062.23 
B= (1.068.148) 
C= 50,4819 

PREDICTED VALUES: 
GENERATED (MW)G 
HEAT RATE(BTU/MW)G 
GENERATED (MW)N 
HEAT RATE{BTU/MW)N 
GROSS (MBTU) 
NET (MBTU) 
COST/KWH 
G/KWH 
G/PS-H 

3.0 4.0 5,0 6.0 7.0 8,0 9,0 10.0 11.0 12.0 12-5 13.0 
11,146 

2.9 
11,312 
33.437 
33.031 

$0,0790 
275.38 
200.62 

10,451 
3,9 

10,597 
41.803 
41.542 

$0-0741 
258,21 
188,12 

9,855 
4.9 

9,984 
49,275 
49,119 

$0,0699 
243.49 
177.39 

9.358 
5,9 

9,471 
56.149 
56,067 

$0,0664 
231,22 
168.45 

8,960 
6.9 

9,059 
62.723 
62,687 

$0.0636 
221.39 
161,29 

8,662 
7.9 

8,748 
69,294 
69,283 

$0.0614 
214,01 
155,91 

8,462 
8.9 

8,538 
76,158 
76,158 

$0,0600 
209-08 
152,32 

8.361 
9,9 

8.429 
83,614 
83,615 

$0.0593 
206,59 
150.51 

8,360 
10,9 

8,421 
91-958 
91.956 

$0.0593 
206,55 
150,48 

8,457 
11.9 

8.514 
101,487 
101,485 
$0,0600 

208,96 
152,23 

8,543 
12.4 

8,598 
106.789 
106.789 
$0,0606 
211,08 
153,78 

8,654 
12.9 

8.708 
112,498 
112.504 
$0.0614 

213.81 
155.77 

WORKSHEET (GROSS) WORKSHE (NET) 

MEGAWATTS = X = X 

0 
9.036 

10.116 
10,98 

12.474 
0 

X '2 
0 

81.649296 
102.333456 

120-5604 
155-600676 

0 

X''3 
0 

737,78304 
1035,2052 
1323,7532 
1940,9628 

0 

X '4 
0 

6666.6075 
10472,136 

14534,81 
24211.57 

0 

HEAT FIATE 
Y 

0 
8489,5936 
8248,2812 
8453,4499 
8518,4249 

0 

= Y 
YX 

0 
76711.968 
83439.613 

92818,88 
106258,83 

0 

YX'2 
0 

693169,34 
844075,12 
1019151,3 
1325472,7 

0 

MEGAWATTS = X 

42.606 460.143828 5037,7043 55885.124 33709.75 359229,29 3881868,4 

a= 
b= 
d= 
e= 
f= 

25.304076 
16140.5146 
679,578124 

545,92928 
11808-1542 

C= 
B= 
A= 

49.519 
-1041.504 
13824.551 

X 
0 

9.036 
10.116 

10.98 
12.474 

0 

X''2 
0 

81.649296 
102,33346 

120,5604 
155,60068 

0 

X''3 
0 

737,78304 
1035,2052 
1323,7532 
1940,9628 

0 

X'4 
0 

6666.6075 
10472.136 

14534.81 
24211,57 

0 

HEAT FIATE = Y 
Y 

0 
8565.4274 
8314.0308 
8515.4936 
8573.4091 

0 

YX 
0 

77397.202 
84104.735 
93500.119 

106944,7 
0 

YX'2 
0 

699361.12 
850803.5 

1026631.3 
1334028,2 

0 

42,606 460-14383 5037.7043 55885.124 33968,361 361946.76 3910824.2 

a= 
b= 
d= 
e= 
f= 

25,304076 
12965.129 
531-06468 
545.92928 
11808,154 

C= 
B= 
A= 

50-481943 
-1068-148 
14062.233 
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MAUI ELECTRIC CO., LTD. 
MAALAEA POWER PLANT 
HEAT RATE TEST DATA 

MAUI ELECTRIC COMPANY, INC, 

MPP UNIT NO. 11 
Test Date: 09-17-03 

Test By: R.Navarro 

Maalaea Power Plant 

Subject; Heat Rate Testing 
Test Date: 09-17-03 
MPP UNIT NO, 11 

Gross Load - (M4-9) 
Gross Load-(M10-13) 

Actual Test Load 
Descriplion\Time 
Ambient airtemp 
Manifold Air-Left 
Manifold Air-Right 
Intercooler Water-In 
Intercooler Water-Out 
Jacket Water-In 
Jacket Water-Out 
Exhaust Gas-Lvg T/C-L 
Exhaust Gas-Lvg T/C-R 
Manifold Pressure-Lft 
Manifold Pressure-Rl 

Generator 
Std KWH meter-start 
Std KWH meter-stop 
Digital meter 
Generator volts 
Generator amps 
Generalor vars 

Auxilllaries 
Aux. KWH dock-start 
Aux, KWH dock-end 
Aux. load indicator 
Aux. volts 
Aux. amps 

Fuel Oil 
F.O. tank level-start 
F.O. tank level-end 
F.O. meter njg-start 
F.O. meter rdg-end 
F.O, temp, 
F,0- drain tank-start 
F,0, drain tank-end 

Fuel Oil Analysis 
API gravity @ 60 *F, 
Sulfur, Wt, 
Viscosity© 210 *F, 
Higher heating value 

KWH 
KWH 

KWH 

*F. 
•F. 
*F. 

R/L -F, 
R/L -F. 

•F. 
•F, 
•F, 
•F, 
psi 
psi 

3,1 
6,5 

4,0 
8,0 

5.0 
9,5 

5.6 
11 

6,1 
12.0 

1 Hr. 1 Hr. 1 Hr, 1 Hr. 
6.51 

0525 
84 

• ^ ^ ^ ^ m 

8.06 
0415 

84 
• ^ • ^ ^ ^ ^ % 

^ « | i ^ ^ 

(?fe 

9.47 
0305 

86 

11.14 
0125 

86 

12,13 
2346 

86 
S S ! . ' * - ^ f t ^ ^ ^ 

i^i=,;H5^^S^. 

X18 KWh 
X18 KWh 
X18 KWh 

V. 

A, 
VARS 

674.7 
675.0 
0,300 

674.1 
674.6 
0,500 

673,4 
674,0 
0.600 

672.5 
673.1 
0.600 

671,2 
672,2 
1,000 

fe^=^^ 

KWH 
KWH 
KW 
V, 

A, 

in. 

9752,8 
9753,0 

600 

9752,6 
9752,8 

620 

9752,4 
9752,5 

600 

9752,1 
9752.3 

700 

9751.7 
9752 

700 

gal, 
gal, 
•F, 
in. 
in. 

% 
SSF 

BTU/gal 

33,3 
0.23 

139,900 

F.O.Temp, 'F . 
F.O.Temp. (Corr.) 
F.O.-start gal. 
F.O.-end gal. 
F.O, Drain Tnk-starl 
F.O, Drain Tnk-end 
PT FiATIO 
KW (Gen.) 
KW (Aux) 
BTU/gal (Approx.) 
BTU/gal (Tesi Lab) 

HEAT RATE (APPROX,)-G 
HEAT RATE (APPROX,)-N 
HEAT RATE (ACTUAL)-G 
HEAT RATE (ACTUAL)-N 

NOTE: F.O. Tank 
F.O. Drain Tank 

6,5 
110 

0,9750 
84532560,0 
84532990,0 

0 
0.1250 
18.000 
5.400 

160 
138.095 
139,900 

10,718 
11,046 
10,859 
11.190 

T E S T L O A D S - M W 
9-0 10,0 

110 
0.9750 

84531890.0 
84532460,0 

0 
0,1250 
18.000 
9,000 

160 
138.095 
139,900 

8,525 
8.680 
8,637 
8,793 

106 
0.9770 

84531170,0 
84531760,0 

0 
0,1250 
18,000 
10.800 

80 
138.095 
139,900 

7.369 
7.424 
7,465 
7,521 

11.0 
108 

0,9760 
84530060.0 
84530730-0 

0 
0.1250 
18,000 
10,800 

160 
138,095 
139.900 

8.360 
8.486 
8,469 
8,596 

12,5 
108 

0.9760 
84528830,0 
84529700,0 

0 
0-1250 
18.000 
18,000 

240 
138,095 
139.900 

6.513 
6.601 
6,599 
6,688 

84532560 
84532990 

110 
0 

0,125 

84531890 
84532460 

110 
0 

0-125 

84531170 
84531760 

106 
0 

0.125 

84530060 
84530730 

108 
0 

0.125 

84528830 
84529700 

108 
0 

0,125 

9.75 gal/in 
2.76 gal/in 
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CALCULATIONS FOR HEAT RATE CURVE 
by: Rodney Jung 

MPP UNIT NO. 11 
Test Date: 09-17-03 

DATA: 
GENERATED (MW) 
HEAT FiATE(BTU/MW)G 
HEAT FiATE(BTU/MW)N 
NUMBER OF TESTS 
PRICE OF FUEL/BBL 
H.H.V, (BTU/GAL) 

A, B. C CONSTANTS: 
GROSS A= 

B= 
C= 

PREDICTED VALUES: 
GENERATED (MW)G 
HEAT RATE(BTU/MW)G 
GENERATED (MW)N 
HEAT RATE(BTU/MW)N 
GROSS (MBTU) 
NET(MBTU) 
COST/KWH 
G/KWH 
G/PS-H 

Fuel Oil Tested: 

5,400 
10,859 
11.190 

3 
$41,2988 

139,900 

18,905.77 
(2.014.104) 

97.0135 

3.0 
13.737 

2-8 
14.272 
41.210 
40,532 

$0-0965 
339,40 
247.26 

Tested By: 

9,000 
8.637 
8.793 

act. 
act. 

4,0 
12.402 

3-8 
12.844 
49,606 
49,319 

$0,0872 
306,41 
223,23 

09-19-03 
K,Nakamatsu 

NETA= 
B^ 
C= 

5.0 
11.261 

4,8 
11.621 
56,303 
56.247 

$0.0791 
278.22 
202,69 

10-800 
8,469 
8,596 

19.793,41 
(2,149.664) 

103,0472 

6.0 
10.314 

5.8 
10.605 
61.882 
61.934 

$0,0725 
254,82 
185,65 

7,0 
9,561 

6.8 
9,795 

66,925 
66,998 

$0,0672 
236.22 
172.09 

8.0 
9.002 

7,8 
9.191 

72,014 
72,058 

$0,0633 
222,41 
162-03 

9,0 
8.637 

8,8 
8,793 

77.732 
77,732 

$0,0607 
213.40 
155-46 

10-0 
8,466 

9,8 
8,601 

84.661 
84.639 

$0.0595 
209,18 
152,39 

11.0 
8,489 

10.8 
8,616 

93,382 
93,395 

$0.0597 
209.75 
152.81 

12,0 
8,706 

11,8 
8,836 

104,478 
104,621 
$0.0612 

215,11 
156,72 

12,5 
8,888 

12.3 
9,024 

111,098 
111.353 
$0,0625 
2i9.60 
159.98 

13-0 
9,118 

12,8 
9,263 

118.530 
118.934 
$0.0641 
225.2B 
164.12 

WORKSHEET 

MEGAWATTS = X 
X 

a= 
b= 
d= 
e= 
f= 

5.4 
9 
0 

10,8 
0 
0 

25,2 

(GROSS) 

X '2 
29.16 

81 
0 

116.64 
0 
0 

226.8 

45.36 
-330174.884 
-21202,6727 

723,168 
11610.3456 

X'S 
157,464 

729 
0 

1259,712 
0 
0 

2146.176 

X'4 
850.3056 

6561 
0 

13604,89 
0 
0 

21016,195 

C= 
B= 
A= 

HEAT RATE 
Y 

10858-523 
8636.9305 

0 
8469.1056 

0 
0 

27964.559 

97.013512 
-2014.1036 
18905.769 

= Y 
YX 

58636.025 
77732.375 

0 
91466,34 

0 
0 

227834.74 

YX'2 
316634,53 
699591,37 

0 
987836.47 

0 
0 

2004062.4 

WORKSHE (NET) 

•iEGAWATTJ 
X 

5.4 
9 
0 

10,8 
0 
0 

25,2 

5 = X 
X '2 

29.16 
81 

0 
116.64 

0 
0 

226,8 

X '3 
157,464 

729 
0 

1259,712 
0 
0 

2146.176 

X'4 
850,3056 

6561 
0 

13604.89 
0 
0 

21016.195 

HEAT RATE = Y 
Y YX 

11190.081 60426.438 
8793.2551 79139,295 

0 0 
8596.4605 92841.774 

0 0 
0 0 

28579.797 232407.51 

yx'2 
326302.76 
712253.66 

0 
1002691,2 

0 
0 

2041247.6 

'-0 
sa 

OQ 
a 
UJ 

o 
o 
UJ 
ON 
KJ 

n o 
o 
o 7̂  
m 
H 
Z 

> 
• — I 

73 
- .1 
UJ 

a= 
b= 
d= 
e= 
f= 

45,36 
-358155,1 
-22988,35 

723.168 
11610,346 

C= 103,04717 
B= -2149,664 
A= 19793,412 

KJ 
O o 
ON 

o 
UJ 
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MAUI ELECTRIC CO,. LTD. 
MAALAEA POWER PLANT 
HEAT FIATE TEST DATA 

MAUI ELECTRIC COMPANY, INC. 

MPP UNIT NO, 11 
Test Date: 03-05-02 

Test By: 

Maalaea Power Plant 

Subject: Heat Rate Testing 
Test Date: 03-05-02 
MPP UNIT NO, 11 

GnDSS Load - (M4-9) 
Gross Load - (M10-13) ~> 

6480 

Actual Test Load 
Description (Time 
Ambient air temp 
Manifold Air-Left 
Manifold Air-Right 
Intercooler Water-In 
Intercooler Water-Out 
Jacket Water-In 
Jacket Water-Out 
Exhaust Gas-Lvg T/C-L 
Exhaust Gas-Lvg T/C-R 
Manifold Pressure-Lft 
Manifold Pressure-Rt 

Generator 
Std KWH meter-start 
Std KWH meter-stop 
Digital meter 
Generator volts 
Generator amps 
Generator vars 

Auxilliaries 
Aux, KWH clock-start 
Aux, KWH dock-end 
Aux, load indicator 
Aux, volts 
Aux, amps 

Fuel Oil 
F,0. tank level-start 
F.O, tank level-end 
F.O, meter rdg-start 
F.O, meler rdg-end 
F.O, temp. 
F.O. drain lank-start 
F.O, drain tank-end 

Fuel Oil Analysis 
API gravity @ 60 'F . 
Sulfur. Wt. 
Viscosity® 210*F, 
Higher heating value 

KWH 
KWH 

KWH 

•F , 

*F, 
*F, 

R/L *F, 
R/L -F, 

•F, 
'F, 
•F, 
'F, 
psi 

psi 

XI8 KWh 
XI8 KWh 
XI8 KWh 

V. 
A. 

VARS 

KWH 
KWH 
KW 
V, 
A, 

in. 
in. 

gal. 
gal. 
*F. 
m. 
in. 

3,1 
6,0 
0,338 

1 Hr. 
6.084 
0729 

74 
102 
101 

na/90 
87/89 

148 
154 
767 
720 

10 
3.3 

5443-7 
5444.1 
0.338 
6880 

560 
3.2 

7526.2 
7526-4 

530 
488 

72 

78474700 
78475108 

119 
0 

0.125 

4,0 
8,0 
0,447 

1 Hr, 
8,046 
0851 

77 
112 
112 

na/97 
97/97 

155 
158 
760 
714 
13.5 

9 

5444.2 
5444.7 
0,447 
6880 

725 
3.2 

7526,4 
7526,6 

620 
488 

82 

78475280 
78475816 

116 
0 

0,125 

5.0 
10-0 
0,549 

1 Hr, 
9,882 
1012 

79 
124 
124 

na/102 
104/104 

162 
167 
750 
714 

19 
14 

5444.8 
5444.5 
0.549 
6900 

860 
3,0 

7526,7 
7526.9 

590 
488 

82 

78476020 
78476658 

113 
0 

0,250 

5.6 
11,0 

0.613 
1 Hr, 
11.034 

1132 
80.5 
128 
128 

na/100 
105/103 

162 
168 
759 
728 

21.5 
17 

5445,6 
5446,3 

0.613 
6900 

965 
3,2 

7526,9 
7527,1 

670 
488 

94 

78476880 
78477616 

110 
0 

0.125 

F.O, Temp. "F. 
F.O, Temp. (Con-,) 
F.O.-sfart gal-
F.O,-endgal, 
F.O, Drain Tnk-start 
F.O, Drain Tnk-end 
PT RATIO 
KW(Gen,) 
KW (Aux.) 
BTU/gal (Apprax.) 
BTU/gal (Test Lab) 

HEAT FiATE (APPROX.)-G 
HEAT FiATE (APPROX.)-N 
HEAT RATE (ACTUAL )-G 
HEAT RATE (ACTUAL )-N 

NOTE: F.O. Tank 
F.O. Drain Tank 

6,5 
119 

0.9705 
78474700.0 
78475108.0 

0 
0,1250 

18,000 
6.084 

160 
138,095 
134,736 

8,985 
9,228 
8,766 
9,003 

T E S T L O A D S - M W 
9-0 10,0 

116 
0.9720 

78475280.0 
78475816,0 

0 
0,1250 
18.000 
8,046 

160 
138,095 
134,736 

8,940 
9.121 
8,722 
8,899 

113 
0,9735 

78476020.0 
78476658.0 

0 
0,2500 
18.000 
9,882 

160 
138,095 
134,736 

8.676 
8,819 
8,465 
8,604 

11.0 
110 

0-9750 
78476880.0 
78477616,0 

0 
0,1250 
18.000 
11.034 

160 
138.095 
134.736 

8.980 
9.112 
8,761 
8,890 

12.5 
0 

1.0300 
0,0 
0,0 

0 
0,0000 
18.000 

0 
0 

138,095 
134.736 

#DIV/0! 
#DIV/0! 
#DIV/0! 
#DIV/0! 

9.75 gal/in 
2.76 gal/in 

% 
SSF 

BTU/gal 

40.3 
0,08 

134.736 

-a 
cro 
fB 
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CALCULATIONS FOR HEAT FiATE CURVE 
by: Rodney Jung 

MPP UNIT NO. 11 
Test Date: 03-05-02 

DATA: 
GENEFIATED (MW) 
HEAT RATE(BTU/MW)G 
HEAT FiATE(BTU/MW)N 
NUMBER OF TESTS 
PRICE OF FUEL/BBL 
H.H.V, (BTU/GAL) 

A, B, C CONSTANTS: 
GROSS A= 

B= 
C= 

PREDICTED VALUES: 
GENERATED (MW)G 
HEAT RATE(BTU/MW)G 
GENERATED (MW)N 
HEAT RATE(BTU/MW)N 
GROSS (MBTU) 
NET (MBTU) 
COST/KWH 
G/KWH 
G/PS-H 

Fuel Oil Tested: 

6,084 
8.766 
9,003 

4 
$27.4425 

134.736 

10,560,13 
(437,562) 
24,3153 

3.0 
9.466 

2.8 
9.846 

28,399 
27,963 

$0,0459 
233.89 
170-39 

Tested By: 

8,046 
8,722 
8,899 

act. 
acl. 

4,0 
9.199 

3,8 
9.526 

36.796 
36,580 

$0.0446 
227.28 
165,58 

03-08-02 
E.Wong 

9,882 
8,465 
8,604 

NETA= 
B= 
C= 

5.0 
8,980 

4.8 
9,261 

44,901 
44.822 

$0.0435 
221.88 
161.64 

11.034 
8,761 
8,890 

11,134,40 
(511,464) 
27,3508 

6.0 
8,810 

5.8 
9,050 

52.861 
52.853 

$0-0427 
217.68 
158.58 

7.0 
8,689 

6,8 
8,894 

60.821 
60,837 

$0.0421 
214,67 
156,40 

8,0 
8,616 

7.8 
8,793 

68,927 
68,938 

$0,0418 
212.87 
155-08 

9,0 
8,592 

8,8 
8.747 

77,325 
77,320 

$0-0417 
212,28 
154,65 

10,0 
8,616 

9.8 
8.755 

86,160 
86.148 

$0.0418 
212.88 
155.09 

11.0 
8,689 

10.8 
8,818 

95,580 
95,584 

$0.0421 
214.69 
156-40 

12,0 
8.811 

11,8 
8,935 

105,729 
105.794 
$0.0427 

217.69 
158-59 

12.5 
8,890 

12,3 
9.015 

111.123 
111.241 
$0.0431 

219,65 
160,02 

13,0 
8,981 

12.8 
9,108 

116,754 
116,942 
$0,0436 

221,90 
161,66 

WORKSHEET (GROSS) WORKSHE (NET) 

MEGAWATTS = X = x 

6,084 
8.046 
9,882 

11,034 
0 
0 

X'2 
37.015056 
64.738116 
97.653924 

121.749156 
0 
0 

X '3 
225.1996 

520,88288 
965-01608 
1343.3802 

0 
0 

X'4 
1370.1144 
4191.0237 
9536.2889 
14822.857 

0 
0 

HEAT RATE 
Y 

8766.315 
8722.3475 
8454.9661 
8761-1141 

0 
0 

= Y 
YX 

53334.26 
70180.008 
83650.795 
96670-133 

0 
0 

YX'2 
324485,64 
564668,34 
826637.16 
1066658,2 

0 
0 

35,046 321,156252 3054.4787 29920.284 34714,743 303835.2 2782449,4 

a= 
b= 
d= 
e= 
f= 

56,402892 
-19059.1 

-1272.08689 
962,672978 
16539.7974 

C= 
B= 
A= 

24.315267 
-437,5616 
10560.131 

/lEGAWAT 
X 
6.084 
8.046 
9-882 

11.034 
0 
0 

35.046 

a= 
b= 
d= 
e= 
f= 

rs = x 
X'̂ 2 

37.015056 
64.738116 
97.653924 
121.74916 

0 
0 

321.15625 

56.402892 
-39995.53 
-2518,152 
962,67298 
16539-797 

X'3 
225,1996 

520.88288 
965,01608 
1343,3802 

0 
0 

3054,4787 

X '4 
1370.1144 
4191.0237 
9536.2889 
14822.857 

0 
0 

29920,284 

C= 
B= 
A= 

HEAT RATE 
Y 

9003,0824 
8899,3162 
8604,2784 
8890,0251 

0 
0 

35396.702 

27.35082 
-511,464 

11134,395 

= Y 
YX 

54774.754 
71603,898 

85027,48 
98092-537 

0 
0 

309498,67 

YX'*2 
333249.6 

576124.97 
840241.55 

1082353 
0 
0 

2831969,2 

y o n 
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MAUI ELECTRIC CO., LTD. 
MAALAEA POWER PLANT 
HEAT RATE TEST DATA 

MAUI ELECTRIC COMPANY. INC, 

MPP UNIT NO- 11 
Test Date: 01-03-01 
Test By: E.Carvalho 

Maalaea Power Plant 

Subject: Heat Rate Testing 
Test Date: 01-03-01 
MPP UNIT NO, 11 

Gross Load - (M4-9) 
Gross Load - (M10-13) ~> 

6480 

Actual Test Load 
Description\Time 
Ambient air temp 
Manifold Air-Left 
Manifold Air-Right 
Intercooler Water-In 
Intercooler Water-Out 
Jacket Water-In 
Jacket Water-Out 
Exhaust Gas-Lvg T/C-L 
Exhaust Gas-Lvg T/C-R 
Manifold Pressure-Lft 
Manifold Pressure-Rt 

Generator 
Std KWH meter-start 
Std KWH meter-stop 
Digital meler 
Generalor volts 
Generalor amps 
Generator vars 

Auxilliaries 
Aux, KWH clock-start 
Aux, KWH dock-end 
Aux, load indicator 
Aux, volts 
Aux, amps 

Fuel Oil 
F,0, lank level-start 
F,0, tank level-end 
F,0, meter rdg-slart 
F,0, meter rdg-end 
F,0. lemp. 
F,0. drain tank-start 
F,0. drain tank-end 

Fuel Oil Analysis 
API gravity @ 60 *F, 
Sulfur, Wt. 
Viscosity© 210 *F, 
Higher healing value 

KWH 
KWH 

KWH 

•F. 
•F. 
•F. 

R/L *F, 
R/L "F, 

•F, 
•F, 
*F, 
•F, 
psi 
psi 

X18 KWH 
X I8 KWH 
XI8 KWH 

V, 
A. 

VARS 

KWH 
KWH 
KW 
V. 
A. 

in. 
in. 

gal. 
gal-
•F. 
in. 
in. 

3,1 
6,5 
0,362 

1 Hr, 
6.52 
0800 

82 
101 
100 

89 
87/89 

147 
159 
712 
716 

10 
4 

762.9 
763.3 
0.362 
6990 

625 
3,8 

5596,7 
5596.9 

720 
490 

73 

73219495 
73219920 

122 
0 

0.125 

4,0 
9,0 
0,516 

1 Hr. 
9,28 

0925 
82 

114 
114 

94 
93/96 

148 
160 
699 
709 

16 
12 

763,5 
764,0 
0,516 
7000 

800 
3,2 

5597.0 
5597.2 

805 
495 

79 

73220155 
73220745 

119 
0 

0,125 

5,0 
10,0 

0.553 
1 Hr. 

9.95 
1116 

84 
121 
121 

97 
97/99 

156 
169 
705 
718 

18 
13,5 

764,5 
765,0 
0.553 
7000 

920 
5-0 

5597.4 
5597.6 

810 
495 

79 

73221270 
73221910 

118 
0 

0,250 

5,6 
11.0 

0,614 
1 Hr. 

11,05 
1256 

82 
129 
129 

102 
103/104 

163 
178 
707 
724 

21 
17 

765,4 
766,0 
0.614 
7000 

995 
5,0 

5597,8 
5598.0 

795 
495 

78 

73222375 
73223080 

114 
0 

0.250 

6,1 
12.0 

0.664 

11.95 
1422 

85 
133 
132 
97 

101/102 
158 
176 
715 
733 

23-5 
19 

766-4 
767.0 
0,664 
7000 
1065 
4,8 

5598.1 
5598-4 

910 
495 

88 

73223470 
73224240 

114 
0 

0,25 

% 
SSF 

BTU/gal 

35,7 
0,15 

137,799 

F.O, Temp. *F. 
F.O, Temp. (Con-.) 
F.O.-start gal, 
F,0,-end gal, 
F,0, Drain Tnk-start 
F,0, Drain Tnk-end 
PT RATIO 
KW (Gen,) 
KW (Aux.) 
BTU/gal (Approx,) 
BTU/gal (Test Lab) 

HEAT RATE (APPROX.)-G 
HEAT RATE (APPROX.)-N 
HEAT RATE (ACTUAL)-G 
HEAT RATE (ACTUAL)-N 

NOTE: F.O. Tank 
F,0, Drain Tank 

6.5 
122 

0,9690 
73219495,0 
73219920,0 

0 
0.1250 
18,000 
6,516 

160 
138.095 
137.799 

8.725 
8,945 
8,707 
8,926 

T E S T L O A D S - M W 
9,0 10,0 

119 
0,9705 

73220155,0 
73220745.0 

0 
0.1250 
18,000 
9,288 

160 
138.095 
137.799 

8,512 
8,661 
8,493 
8,642 

118 
0.9710 

73221270.0 
73221910.0 

0 
0.2500 

18,000 
9,954 

160 
138,095 
137,799 

8,618 
8,759 
8,600 
8,740 

11-0 
114 

0,9730 
73222375,0 
73223080,0 

0 
0-2500 
18,000 
11,052 

160 
138,095 
137,799 

8,568 
8,694 
8,550 
8,675 

12,5 
114 

0.9730 
73223470.0 
73224240.0 

0 
0-2500 
18.000 
10.800 

240 
138.095 
137.799 

9.577 
9.794 
9.556 
9.773 

9.75 gal/in 
2.76 gal/in 
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CALCULATIONS FOR HEAT RATE CURVE 
by: Rodney Jung 

MPP UNIT NO. 11 
Test Date: 01-03-01 

DATA: 
GENEFiATED (MW) 
HEAT RATE(BTU/MW)G 
HEAT RATE(BTU/MW)N 
NUMBER OF TESTS 
PRICE OF FUEL/BBL 
H.H.V, (BTU/GAL) 

A, B. C CONSTANTS: 
GROSS A= 

B= 
C= 

PREDICTED VALUES: 
GENERATED (MW)G 
HEAT FiATE{BTU/MW)G 
GENEFiATED (MW)N 
HEAT FiATE(BTU/MW)N 
GROSS (MBTU) 
NET(MBTU) 
COST/KWH 
G/KWH 
G/PS-H 

Fuel Oil Tested: 

6,516 
8.707 
8,926 

4 
$53.4721 

138,095 

12.236,39 
(910,669) 
56,1955 

3,0 
10,010 

2,8 
10,422 
30,030 
29,597 

$0.0923 
247,33 
180,18 

Tested By: 

9,288 
8,493 
8,642 

act. 
act. 

4.0 
9.493 

3.8 
9,835 

37.971 
37,768 

$0.0875 
234.54 
170.87 

01-09-01 
K.Yokoyama 

NETA= 
B= 
C= 

5.0 
9.088 

4.8 
9.372 

45.440 
45.363 

$0.0838 
224,54 
163,58 

11.052 
8,550 
8,675 

12,920.48 
(1,018.025) 

61-6839 

6.0 
8,795 

5,8 
9,033 

52.772 
52-752 

$0.0811 
217.31 
158.32 

10.800 
9,556 
9,773 

7.0 
8,615 

6.8 
8,817 

60,307 
60,307 

$0,0794 
212.86 
155.08 

8.0 
8,548 

7.8 
8.724 

68,380 
68,397 

$0,0788 
211.19 
153,86 

9-0 
8.592 

8.8 
8.755 

77.330 
77.391 

$0.0792 
212.29 
154,66 

10.0 
8,749 

9.8 
8.909 

87.492 
87.661 

$0.0807 
216-17 
157.49 

11.0 
9,019 

10,8 
9,186 

99.206 
98.841 

$0.0831 
222.83 
162.34 

12.0 
9,401 

11,8 
9,587 

112,806 
112,739 
$0,0867 

232,26 
169.21 

12.5 
9.634 

12,3 
9,833 

120.420 
120.556 
$0,0888 

238.02 
173.40 

13.0 
9,895 

12.8 
10,111 

128,631 
129,013 
$0.0912 

244.47 
178.11 

WORKSHEET (GROSS) WORKSHE (NET) 

rs = x 
X 

a= 
b= 
d= 
e= 
f= 

6.516 
9.288 

0 
11.052 

10.8 
0 

37.656 

X'2 
42.458256 
86,266944 

0 
122,146704 

116,64 
0 

367,511904 

52,07328 
69939.8002 
3789.57578 
911.302721 
16012.5845 

X'3 
276.658 

801,24738 
0 

1349-9654 
1259-712 

0 

3687.5827 

X'4 
1802.7035 
7441.9856 

0 
14919.817 

13604,89 
0 

37769.396 

C= 
B= 
A= 

HEAT RATE 
Y 

8706,6271 
8493,3572 

0 
8549.7441 
9556.1916 

0 

35305.92 

56,195459 
-910.6686 
12236,389 

= Y 
YX 

56732.382 
78886,302 

0 
94491,771 
103206.87 

0 

333317.32 

YX'2 
369668.2 

732695,97 
0 

1044323.1 
1114634.2 

0 

3261321.4 

MEGAWATTS = X 
X 
6.516 
9.288 

0 
11.052 

10-8 
0 

37.656 

a= 
b= 
d= 
e= 
f= 

X'2 
42,458256 
86,266944 

0 
122.1467 

116.64 
0 

367.5119 

52.07328 
59990.683 
3200,8605 
911,30272 
16012,585 

X'3 
276.658 

801.24738 
0 

1349.9654 
1259.712 

0 

3687,5827 

X'4 
1802,7035 
7441,9856 

0 
14919,817 

13604.89 
0 

37769,396 

C= 
B= 
A= 

HEAT FiATE 
Y 

8925.7996 
8642.2329 

0 
8675,3371 
9773,3778 

0 

36016.747 

61.683942 
-1018.025 
12920.475 

= Y 
YX 

58160,51 
80269.059 

0 
95879,825 
105552,48 

0 

339861,87 

YX'2 
378973.88 
745539.02 

0 
1059663.8 
1139966.8 

0 

3324143-5 

y o n 
^ o > 
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MAUI ELECTRIC CO.. LTD. 
MAALAEA POWER PLANT 
HEAT RATE TEST DATA 

MAUI ELECTRIC COMPANY, INC, 

MPP UNIT NO, 12 
Test Dato: 01-31-06 

Tested by: William Julian 

Maalaea Power Plant 

SuBject: Heal Rate Tasting 
Test Dale; 01-31-06 
MPP UNIT NO. 12 

Gross Load - (M4-9) 

Gross L o a d - ( M 1 0 - 1 3 ) ' 

Aciual Test Load 
Descrlptioo\Time 

KWH 

KWH 

1 3.1 

1 6.5 

4.0 

9,0 
5.0 

10,0 
5.6 

11,0 
6,1 
12.0 

AmtHent aif lemp 
Manifold Air-Left 
Manifold Air-Right 
Intercooler Wsler-ln 
Intercooler Waler-Oul 
Jeckel Waler-ln 
Jacket Water-Out 

Eihaust Gas-Lvg T/C-L 
Exhaust Gas-Lvg T/C-R 
Manrlold Pressura-Lft 
Manrfoid Pressure-Rt 

Gerarator 

Std KWH meter-Stan 
Std KWH meler-stop 
Demand meter 
Generator volls 
Generator amps 

Generator vats 

Auxilliaries 
Aux, KWH dock-starl 
Aux, KWH dcx:k-end 
Aux, load indicator 
Aux, volts 
Aux, amps 

Fuel Oil 
F.O, tank level-Stan 

F.O, tank levrt-end 
F.O, meter rdg-start 
F.O, meter rdg-end 
F,0, temp. 
F.O, drain tank-sian 
F.O, drain lank-end 

Fuel OH Analysis 
API gravity © 60 *F, 
Sulfur. WL 

Viscosity @ 210 "F, 
Higher heating value 

•F. 
' F , 
' F . 

R/L T , 
RJL ' F , 

•F, 
•F, 

' F , 
' F , 
psi 
psi 

X I a KW 
x i e KW 
x i e KW 

V, 
A, 

VARS 

KWH 
KWH 
KW 
V, 
A, 

i n . 

i n . 

gal. 
gal. 
•F, 
i n . 

m. 

% 
SSF 

BTU/gal 

10O0 J 1 2 0 
77 

743,9 

744,3 
0,368 

^=sfc^^fe ' 
i jc i iy . ' j^ j t ; 

~?rS:?mi-

744.4 

744,8 
0.447 

;^^?^SS*ffi 
^ S ! 9 f » r t ^ 

e ¥ S « - = ^ 

744,9 

745,5 
0,53 

•^-i-ttaEK— 
S!4»?1f&?: 

'^ms^'-ii 

745.6 

746,3 
0,609 

^S£*? ;3^ 
• ^ U S ^ ^ p ^ ^ 

746.8 
747.5 
0.693 

• j ^ s ^ ^ s -

F.O, Temp, "F, 
F,0, Temp, (Corr,) 
F,0,-siai i gat, 
F,0,-er>d gal, 
F,0, Drain Tnk-slart 
F.O, Drain Tnk-end 
PT RATIO 
KW (Gen.) 
KW(Aux,) 
BTU/gal (Approx,) 
BTU/gal (Test Lab) 

HEAT RATE (APPROX, )-G 
^r^HEAT RATE (APPROX. )-N 

HEAT RATE (ACTUAL)-G 
HEAT RATE (ACTUAL)-N 

NOTE: F.O, Tank 

F.O, Drain Tank 

6,62 
107 

0,9765 
81683450.0 
81683910,0 

n . 8 7 5 
13.3750 
18,000 
6,624 

SO 
138,095 
138,571 

9.334 

9.448 
9.366 

9,481 

T E S T L O A D S - M W 
8.05 9,54 

109 
0,9755 

81 $84040,0 
81684580.0 

13.75 
15,2500 
18,000 

8,046 
80 

138,095 
138,571 

9,016 
9,106 
9,047 

9.138 

111 
0.9745 

81684740.0 
81685380.0 

15,625 
17,0000 
18,000 

9,540 
160 

138,095 
138,571 

9.009 
9,162 
9.040 
9,194 

10,94 

111 
0,9745 

81685610.0 
81686340.0 

17.4375 
18,8125 
18,000 
10,962 

80 
138,095 
138,571 

8,945 
9,011 
8,976 

9,042 

12,47 
109 

0,9755 

81686910,0 
81687750.0 

19,875 
21,2500 
18,000 
12,474 

160 
138,095 
138,571 

9,057 
9.174 

9,088 
9.206 

9.75 galfin 
2.76 gaWn 

3133.3 
3133.4 

s,tsa«sijKr 
::3~^^^^s^^ 

35 

3133,4 

3133.5 
•iratfSSSSE'. 
H i^S f f iK i : 

40 

3133.5 
3133,7 

•SfSSjiSSiii 

42 

3133,7 
3133.8 

wj^-gj.ji^'ua** 

» S » » J p * 

50 

3133,9 
3134,1 

^J8»S»?r 

tmmm^.-
50 

"^.^r^a^v,:^. 
Jr̂ ^^JSyS'Si", 

81683450 
81683910 

107 
11,875 

13.3750 

. . . . — _ ™ - H -

J -̂WrhX -̂t*-

81684040 
81684580 

109 
13.75 

15.2500 

••-iSfiKJ^S 
i~?^r '^~-
81684740 
81685380 

111 

15.625 
17.0000 

• f S f t i ^ ; " ; . 
v;rT-_fcatjgt. 

81685610 
81686340 

111 
17.4375 
18,8125 

fSSii3:.^S^ 
• = ™ S ~ ^ 

81686910 
81687750 

109 

19.875 
21.2500 

138,571 

y o n 
^ o > 
c> n -^ 
•^ TZ TS 
8 m -la 
•̂  z 
^ p 
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CALCULATIONS FOR HEAT RATE CURVE 
by: Rodney Jung 

MPP UNIT NO. 12 
Test Dale: 01-31-06 

DATA: 
GENEFIATED (MW) 
HEAT RATE(BTU/MW)G 
HEAT RATE(BTU/MW)N 
NUMBER OF TESTS 
PRICE OF FUEL/BBL 
H,H.V, (BTU/GAL) 

A, B, C CONSTANTS: 

GROSS A= 
B= 
C -

PREOICTED VALUES: 
GENERATED (MWjG 
HEAT RATE(BTU/MW)G 
GENERATED (MW)N 
HEAT RATE(BTU/MW)N 

GROSS (MBTU) 
NET(MBTU) 
COST/KWH 
G/KWH 

G/PS-H 

Fuel Oil Tested: 

6.624 
9.366 

9.481 
5 

S86,131S 
138,571 

11.848,74 
(556.940) 
26,9437 

4.0 
10,052 

3,92 
10,168 
40,208 
39,860 

SO, 1488 
248,36 
180,94 

Tested By: 

8.046 
9,047 

9,138 

acl. 
acl. 

5,0 
9,738 

4,92 
9,852 

48.688 
48.473 

SO. 1441 

240.59 

175.28 

02-02-06 
rti 

9-540 
9.040 
9.194 

NETA= 
B= 
C= 

6.0 
9,477 

5,92 
9,590 

56.862 
56,774 

$0,1403 
234,15 
170.59 

10,962 
8,976 
9.042 

11,972,85 
(559,120) 
27,0004 

6,5 

9,367 
6,42 

9,479 
60,885 
60,857 

50,1386 
231,43 
168,61 

12,474 

9,088 
9,206 

7,0 

9,270 
6.92 

9,382 
64,893 
64,924 

50,1372 
229,05 
166,87 

8,0 
9,118 

7,92 
9,228 

72.941 

73,085 
SO, 1349 

225.27 

164,12 

9.0 
9,019 

8,92 
9.12B 

81.168 
81.420 

$0-1335 
222.83 
162,34 

10,0 
8,974 

9.84 

9.082 
89,737 
89,364 

SO, 1328 
221,72 

161,53 

11.0 
8,983 
10,84 

9,090 
98.808 
98,531 

SO, 1329 
221,94 

161,69 

12,0 
9,045 
11,84 

9,151 
108,544 
108,353 
S0,1339 

223,49 
162.82 

12,5 
9,097 
12.34 

9,203 
113.712 
113.561 
S0,1346 

224.76 
163,74 

13.0 

9.162 
12.84 

9.267 
119,106 
118,993 
SO, 1356 

226.37 
164,92 

WORKSHEET 

MEGAWATTS = X 
X 

a= 
b= 
d= 
e= 

f= 

6,624 

8.046 
9.54 

10.962 
12.474 

0 

47.646 

(GROSS) 

X ' 2 
43,877376 

64.738116 
91.0116 

120,16544 

155,60068 
0 

475,39321 

106,82474 

-78149,389 
-4546.4104 

2039,3836 
39254.611 

X-3 
290,6437 

520.8829 
868.2507 
1317,254 

1940,963 
0 

4937.994 

X ' 4 
1925,224 
4191,024 

8283,111 

14439,73 
24211,57 

0 

53050,66 

C= 
B= 
A= 

HEAT RATE 
Y 

9366.23302 
9047.04285 
9039.68045 

8975.73058 
9087.8894 

0 

45516.5763 

26.9437091 
-556,93996 
11848.7362 

= Y 

YX 
62041.93 
72792.51 
86238,55 
98391.96 
113362.3 

0 

432827.3 

YX''2 
410965,7 
585688,5 
822715,8 
1078573 
1414082 

0 

4312024 

WORKSHEET 

MEGAWATTS • X 
X 
6,624 

8.046 
9-54 

10,962 
12,474 

0 

47,646 

B= 
b= 
d= 
e^ 

(= 

X-2 
43.87738 
64.73812 

91.0116 
120,1654 
155,6007 

0 

475.3932 

106,8247 
-60371.6 

-4663.76 
2039.384 

39254.61 

(NET) 

X-3 
290,6437 

520,8829 
868,2507 
1317,254 

1940,963 
0 

4937,994 

X-4 

1925,224 
4191,024 

8283,111 
14439,73 
24211,57 

0 

53050,66 

C= 
B= 
A= 

HEAT RATE = Y 
Y 

9480,735 
9137.899 
9193,875 
9041,716 
9205,971 

0 

46060,2 

27,00036 
-559,12 

11972,85 

YX 
62800.39 
73523,54 

87709,57 
99115,3 

114835,3 
0 

437984,1 

YX-3 
415969,8 
591570,4 

836749,3 
1086502 
1432455 

0 

4363267 
X 
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MAUI ELECTRIC CO., LTD, 
MAALAEA POWER PLANT 
HEAT RATE TEST DATA 

MAUI ELECTRIC COMPANY, INC. 

MPP UNIT NO, 12 
Test Date: 05-09-05 

Tested by: William Julian/Colleen Ford/Alex Villa 

Maalaea Power Plant 

Sutijecl: Heat Rate Tesling 
Test Date: 0 5 - 0 ^ 5 
MPP UNIT NO, 12 

Gnsss Load - (M4-9) 
G ross Load - (M10 -13 ) , 

Actual Test Load 
Description\Time 

Ambient air temp 
ManKold Air-Left 
Manifold Air-Right 
Intercooler Waler- ln 
Intercooler Waler-Oul 
Jackel Water-In 
Jacket Water-Out 
Exhaust Gas-Lvg T/C-L 
Exhaust Gas-Lvg T/C-R 
Manifold Pressure-Lft 
Manifold Pressuro-Rt 

Generator 
Std KWH meler-slart 
Std KWH meler-slop 
Demand meter 
Generator volts 
Generator amps 
Generator vars 

KWH 
KWH 

-F, 

•F. 
•F. 

R/L -F. 
R/L "F, 

•F. 

•F. 

• F . 

•F. 
psi 
psi 

X18 KWH 
X18 KWH 
X18 KWH 

V, 

A, 
VARS 

3,1 
6,5 

4,0 
9.0 

5.0 
10,0 

5.6 
11.0 

6.1 
12,0 

7.956 9.558 

7891,2 

F,0, Temp, *F, 
F,0, Temp, (Con.) 
F.O,-start gal, 
F,O.-end gal, 
F.O. Drain Tnk-slart 
F.O. Drain Tnk-end 
PT RATIO 
KW(Gen. ) 
KW ( A U I . ) 

BTU/gal (Approx,) 
BTU/gal (Test Lab) 

HEAT RATE (APPROX.)-G . 

HEAT RATE (APPROX,)-N 

HEAT RATE (ACTUAL)-G 

HEAT RATE (ACTUAL)-N 

NOTE: f , 0 . Tank 
F.O, Drain Tank 

6,768 
123 

0,9685 
78208360,0 
78208876,0 

4,25 
5,0000 

18,000 
6,768 

160 
138.095 
138,881 

10,182 
10,429 
10,240 

10,488 

T E S T L O A D S - M W 
7.956 9,558 

123 
0.9685 

78208860,0 
78209427.0 

5,125 
6,0625 
18,000 
7,956 

160 
136,095 
138,881 

9.516 
9,711 

9,570 
9,766 

122 
0,9690 

78209570.0 
76210220.0 

6,3125 
7,3125 
18,000 
9,558 

160 
138,095 

136,881 

9,086 
9,241 
9,138 

9,293 

10,944 

118 
0,9710 

78210683,0 
78211416,0 

7.875 
9.0625 
18,000 
10,944 

160 
138,095 
138,881 

8.968 
9,099 
9,017 
9,151 

12,42 
116 

0,9720 
78211714.0 
78212557,0 

9,75 
10,8750 

18,000 
12,420 

160 
138,095 
138,881 

9,099 
9,217 
9,150 
9,270 

9.75 gal/in 
2.76 gal/In 

Auxilllanes 
Aux, KWH clock-start 
Aux, KWH dock-end 
Aux, load indicator 
Aux, volts 
Aux, amps 

KWH 
KWH 
KW 
V, 

A, 

2056,5 

2056,7 
iB^.-?K»aW^ 

78 

2056.8 

2057,0 
•T^j.^'Sttu*; 

a»w^ss^ 
79 

2057,0 

2057,2 

u £ » 3 S i ^ 
^ i J S ^ S S 

79 

2057.4 

2057.6 

3«l^:K^~iil 

SSSSffP 

79 

2057,7 

2057,9 

* i « t t = « 
^ S F S ^ 

77 

Fuel Oil 
F,0. lank level-start 
F ,0 , tank level-end 
F,0, meler rrig-start 
F,0. meter rdg-end 
F.O, temp. 
F.O, drain tank-slart 
F.O, drain lank-end 

Fuet Oil Analysis 
API gravity @ 60 "F, 
Sulfur, W l . 
V i scos i t y® 210 "F, 
Higher hea Bng value 

gal, 
gal. 
•F, 

% 
SSF 

BTU/gal 

•Strf.i^-Sfcs 

s g t e ^ g a 

78208360 
78208876 

123 
4,25 

5,0000 

i.i.^i>:.-.-^ii 
•^KS'TT^^^.': 

78208860 
78209427 

123 
5,125 

6,0625 

•:i:^ .iTSffl'i^^'^^ 

SPSS~~!~S 

78209570 
78210220 

122 

6,3125 
7,3125 

sa - i sTwK 
:^-nri:^r:!rr-.^ 

78210683 
78211416 

118 

7,875 
9,0625 

.^i-r^-Hv;,^. 
K i J 5 - f c t ~ 

76211714 
78212557 

116 

9,75 
10.8750 

S S 

136,681 

13 
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CALCULATIONS FOR HEAT RATE CURVE 
by: Rodney Jung 

MPP UNIT NO, 12 
Tesi Dale: 05-09-05 

DATA: 
GENERATED (MW) 
HEAT RATE(BTU/MW)G 
HEAT RATE(BTU/MW)N 
NUMBER OF TESTS 
PRICE OF FUEL/BBL 
H.H,V, (BTU/GAL) 

Fual Oil Tested: 05-13-05 
Tested By: K,Okuyama 

6,768 7,956 
10,240 g.570 
10,488 9.766 

5 
S74,8584 acl. 

138,881 acl. 

9,558 
9.138 
9,293 

10.944 
9,017 

9,151 

12.420 
9,150 
9,270 

A, B, C CONSTANTS: 
GROSS A= 

B : 
C= 

PREDICTED VALUES: 
GENEFIATED (MWjG 
HEAT RATE(BTU/MW)G 
GENERATED (MW)N 
HEAT RATE(BTU/MW)N 
GROSS(MBTU) 
NET(MBTU) 
COST/KWH 
G/KWH 

G/PS-H 

17,505,29 
(1.562,153) 

71.6975 

4.0 
12,404 

3,84 

12,796 
49,615 
49,135 

SO, 1592 
306,47 
223.27 

5,0 
11,487 

4.84 

11,820 
57,435 
57,207 

SO. 1474 

263,81 
206.77 

NETA= 
B= 

C= 

6.0 

10,713 
5.64 

10.994 

64,281 
64.206 

$0.1375 
264,70 
192.84 

18,206,46 
(1,654,041) 

75,3338 

6.5 
10,381 

6.34 
1D,63B 
67,473 
67,445 

$0.1332 
256.48 

186,85 

7,0 
10,083 

6.84 

10,320 
70,584 

70,586 
$0.1294 

249,14 

181,50 

8,0 

9.597 
7,84 

9.795 
76.774 

76.797 
SO. 1232 

237,11 
172.74 

9.0 

9,353 
B,S4 

9,422 

83,281 
83,292 

SO,1188 
228,63 
166,56 

10.0 
9.054 

9.84 

9.199 

90.535 
90.522 

$0.1162 
223.69 

162,96 

11,0 
8,997 
10,84 

9.127 
98,967 
98,941 

$0,1155 
222,29 
161,95 

12,0 
9,084 
11,84 

9,206 
109.007 
109.000 
SO. 1166 

224.44 
163.51 

12,5 
9,181 
12.34 

9,302 
114,764 

114,785 
SO,1178 

226,84 

165.26 

13.0 
9,314 
12.84 

9,435 
121,084 
121.150 

$0,1195 
230,13 
167,66 

WORKSHEET 

MEGAWATTS • X 
X 

a= 
b= 

d= 

e= 
t " 

6,768 
7,956 
9,558 

10.944 
12,42 

0 

47,646 

(GROSS) 

X ' 2 
45,805824 

63,297936 
91,355364 
119.77114 

154.2564 

0 

474,48666 

102,29198 
-350085,71 

-19287,161 
1959,7414 
37816,243 

X-3 
310.0138 
503,5984 

873,1746 
1310,775 
1915,864 

0 

4913.427 

X-4 
2098,174 

4006.629 
8345.803 
14345,13 
23795,04 

0 

52590,77 

C -
B -
A= 

HEAT RATE 
Y 

10240,0001 
9569,99965 
9137,85229 

9017.4897 
9150.29231 

0 

47115,6341 

71,6974894 
-1562.1527 

17505,292 

= Y 

YX 
69304.32 
76138.92 
87339,59 
98687,41 

113646,6 
0 

44511G.9 

YX-2 
469051.6 

605761,2 
634791.8 
1080035 
1411491 

0 

4401131 

WORKSHEET 

MEGAWATTS = X 
X 
6.768 
7,956 
9.558 

10.944 
12.42 

0 

47,646 

a= 
b= 

d= 
a= 
1= 

X-2 
45,80582 
63.29794 

91,35536 
119.7711 
154,2564 

0 

474,4867 

102,292 
-392650 

-21560,3 
1959,741 
37816,24 

(NET) 

X-3 
310.0138 
503,5984 

873,1746 
1310.775 
1915.864 

0 

4913.427 

X-4 
2098.174 

4006,629 
8345803 
14345.13 
23795.04 

0 

52590.77 

C= 

a-
A " 

HEAT RATE = Y 
Y 

10487,94 
9766.408 
9293.423 

9151.28 
9269,709 

0 

47968,76 

75,33381 
-1654,04 

18206.46 

YX 
70982,39 
77701,54 
88826,54 

100151.6 
115129.8 

0 

452791,9 

YX-2 
480408.8 
618193,5 
849004.1 

1096059 
1429912 

0 

4473578 y o n sa 
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MAUI ELECTRIC CO., LTD, 
MAALAEA POWER PLANT 
HEAT RATE TEST DATA 

MAUI ELECTRIC COMPANY. INC. 

MPP UNIT NO, 12 
Test Date: 02-23-04 

Tested by: K,Inouye & M.Matsuda 

Maalaea Power Plant 

Subject: Heal Rale Tesling 
Test Date: 02-23-04 
MPP UNIT NO, 12 

Gross Load - (M4-9} 
Gross L o a t i - ( M 1 0 - 1 3 ) ^ 

Aciual Test Load 
DesCTiptlon\Time 

Ambienl air lemp 
Manifold /^r-Left 
Manifold Air-Right 
Intercooler Water-In 
Intercooler Water-Oul 
Jacket Water-In 

Jackel Waler-Out 
Exhaust Gas-Lvg T/C-L 
Exhaust Gas-Lvg T/C-R 
Manifold Pressure-Lft 
Manifold Pressure-Rt 

Generalor 
Sta KWH meler-slart 
Std KWH meler-stop 

Demand meter 
Generator volls 
Generalor amps 
Generator vars 

Aux Illl a lies 
Aux, KWH dock-starl 
Aux, KWH dock-end 
Aux, toad ir>dicalDr 

Aux. VOUS 

Aux, amps 

Fuel Oil 
F,0, tank level-start 
F,0, tank level-end 
F.O, meter rdg-slart 
F,0. meter rdg-end 
F,0, temp. 
F,0. drain tank-start 
F,0. drain tank-end 

Fuel Oil Analysis 
API gravity @ 60 *F. 
Sulfur, Wt, 

Viscosity @ 210 "F, 
Higher heating valua 

KWH 
KWH 

MWH 

•F. 

•F. 
•F. 

R/L -F , 
R/L -F , 

•F. 
•F. 

•F. 
•F. 

psi 
psi 

X I 8 KW 
X I 8 KW 
X I 8 KWI 

V. 
A. 

VARS 

KWH 

KWH 
KW 
V. 
A, 

i n . 

i n . 

gal. 
gal. 
• F , 

i n . 

Irt, 

% 
SSF 

BTU/gal 

3,1 

6,5 
4,0 

9,0 

5.0 

10,0 

5.6 

11,0 

6.1 

12.0 

0800 

72 

i?rw^^-v^-.f 

3240.2 
3240,5 
0,356 

3240.7 
3242,7 
0.619 

34,7 
0,16 

139.429 

F.O. Tomp. 'F. 
F.O. Temp. (Cofr.) 
F.O.-start gal, 
F,0,-end gal, 
F,0, Drain Tnk-start 
F,0, Drain Tnk-end 
PT RATIO 
KW (Gen,) 
KW (Aux.) 
BTU/gal (Approx.) 
BTU/gal (Tesi Lab) 

HEAT RATE (APPROX.)-G 

HEAT RATE (APPROX. )-N 

HEAT RATE (ACTUAL )-G 

HEAT FIATE (ACTUAL)-N 

NOTE: F.O, Tank 
F,0, Drain Tank 

6,41 

123 
0,9685 

72515055.0 
72515426,0 

2,5 
9,2500 

18,000 
6,408 

160 
138,095 
139,429 

7,602 
7,797 
7,676 

7,872 

T E S T L O A D S - M W 
9,14 10,17 

118 
0,9710 

72515660.0 
72516278.0 

9,375 
10,0625 
18,000 

9,144 

160 
138,095 
139,429 

9,052 
9,214 

9,140 
9,303 

117 
0,9715 

72516432.0 
72517116.0 

10.25 
10,9375 

18.000 
10.170 

240 
138,095 
139,429 

9,014 

9,232 
9,101 
9,321 

11,14 
117 

0.9715 
72517375,0 
72518129,0 

11.25 
12,7500 

18.000 
11.142 

240 
138.095 
139,429 

9,061 
9,260 
9,148 
9,350 

12.35 
118 

0,9710 
72518506,0 
72519345,0 

9 
10.2500 
18,000 
12,348 

160 
138,095 

139,429 

9,097 
9,217 

9,185 
9,306 

9.75 gal/in 
2.76 gal/in 

160.2 
160.4 

•..•K -.isaiiT.-
.^ ' ;5£§^sj 

60 

160,5 
160,7 

• . - ^ • - i - ^ i ^ * ^ 

^•^^mfs^m 
80 

160,7 
161,0 

i;;«a*^S=S-

' ^ n^m^ 
83 

161,0 1 161,4 
161,3 

j:^ipjsfr:^,^>-
* S B ^ i . i ; 3 

83 

161,6 
.:=i«^-USi 
;.-3^^.-:S-. 

83 

X ^ i ^ ^ ^ ; 
"•T?™?*!!;^.^ 

7251505s 
72515426 

123 

2.5 
9.2500 

«^s*i-S^-aSi 
^ g g ^ ^ j g t 

72515660 
72516278 

118 
9.375 

10.0625 

JSXissls:^^ 

^ e s s ^ 
72516432 
72517116 

117 
10.25 

10.9375 

SS.' i r-™;^ 
i5S=atsn^ 

72517375 
72518129 

117 
11.25 

12,7500 

•'-»i-Lr?-^«:" 
rcl^aefiiMi 

72518506 
72519345 

118 
9 

10.2500 

X 
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CALCULATIONS FOR HEAT FiATE CURVE 
by: Rodney Jung 

MPP UNIT NO, 12 
Test Date: 02-23-04 

DATA; 
GENERATED(MW) 
HEAT RATE(BTU/MW)G 
HEAT RATE(BTU/MW)N 
NUMBER OF TESTS 
PRICE OF FUEL/BBL 
H,H,V, (BTU/GAL) 

A, B, C CONSTANTS: 
GROSS A= 

B= 
C= 

PREDICTED VALUES: 
GENEFWTED {MW)G 
HEAT RATE(BTU/MW)G 
GENERATED {MW)N 
HEAT RATE(BTU/MW)N 
GROSS (MBTU) 
NET (MBTU) 
COST/KWH 
G/KWH 
G/PS-H 

Fuel Oil Tested: 

3 
$45,7140 

139.429 

13,374,41 
(863.963) 
42-7939 

3,0 
11,168 

2,8 
9,355 

33,503 
26,569 

$0.0872 
275,92 
201,02 

Tested By: 

9.144 
9,052 
9,214 

act. 
act. 

4,0 
10,603 

3,8 
9,303 

42,413 
35,723 

S0,D828 
261,98 
190,86 

03-01-04 
K.Nakamatsu 

10,170 
9,014 
9,232 

NETA-
B-
C= 

5.0 
10,124 

4,8 
9,262 

50,622 
44,828 

S0,0790 
250,15 
182.24 

11,142 
9,061 
9,260 

9.580,38 
(92,136) 
5.6903 

6.0 
9.731 

5.8 
9.232 

58,387 
53,917 

S0,0760 
240,43 
175.1G 

7,0 
9.424 

6.8 
9.214 

65,965 
63,025 

$0,0736 
232,83 
169,62 

8,0 
9.202 

7,8 
9.207 

73.612 
72,187 

$0,0718 
227,35 
165,63 

g.o 
9,065 

8.8 
9,212 

81.585 
81.435 

$0.0708 
223,97 
163,17 

10.0 
9,014 

98 
9,228 

90.142 
90.066 

$0.0704 
222-72 
162,26 

11.0 
9.049 

10,8 
9.2SS 

99,538 
99,588 

$0,0706 
223,57 
162,88 

12,0 
9,169 

11,8 
9,294 

110,030 
109,299 
$0.0716 
226,55 
165,05 

12.5 
9,261 

12-3 
9,318 

115,768 
114,981 
S0,0723 
228 83 
166,71 

130 
9.375 

12,8 
9,344 

121,876 
119,960 
$0,0732 
231,63 
168,75 

WORKSHEET 

MEGAWATTS - X 
X 

a= 
b= 
d= 
e= 
f= 

0 
9,144 
10,17 

11,142 
0 
0 

30,456 

(GROSS) 

X-2 
0 

83,612736 
103,4289 

124,14416 
0 
0 

311,1858 

5,989464 
542,96051 
22,580239 
121,44841 
2464,5992 

X-3 
0 

764,5549 
1051-872 
1383,214 

0 
0 

3199.641 

X-4 
0 

6991.09 
10697.54 
15411.77 

0 
0 

33100,4 

C= 
B= 
A= 

HEAT RATE 
Y 

0 
9052.44798 
9014.03358 
9060.7492 

0 
0 

27127 2308 

42,7939287 
-863.96287 
13374,407 

' Y 
YX 

0 
82775.58 
91672,72 
100954.9 

0 
0 

275403.2 

YX-2 
0 

756899,9 
932311,6 
1124839 

0 
0 

2814051 

WORKSHEET 

MEGAWATTS = X 
X 

0 
9-144 
10,17 

11,142 
0 
0 

30.466 

a= 
b= 
d= 
e= 
f= 

X-2 
0 

83,61274 
103.4289 
124,1442 

0 
0 

311.1858 

5,989464 
2834.542 
139,2329 
121.4484 
2464,599 

NET) 

X-3 
0 

764.5549 
1051,872 
1383.214 

0 
0 

3199 641 

X-4 
0 

6991,09 
10697.54 
15411,77 

0 
0 

33100,4 

C= 
B= 
A= 

HEAT FIATE = Y 
Y 

0 
9213.667 
9231.895 
9260,215 

0 
0 

27705,78 

5.690302 
-92,136 

9580,377 

YX 
0 

84249.77 
93888.38 
103177,3 

0 
0 

281315,5 

YX-2 
0 

770379,9 
954844,8 
1149602 

0 
0 

2874826 
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MAUI ELECTRIC CO., LTD, 
MAALAEA POWER PLANT 
HEAT RATE TEST DATA 

MAUI ELECTRIC COMPANY, INC. 

MPP UNIT NO, 12 
Tast Data: 09-11-03 

Tested by: E,Caravlho 

Maalaea Power Plant 

Sutiject: Heat Rate Testing 
Tesi Date; 09-11-03 
MPP UNIT NO, 12 

Gross Load - {M4-9) 

Gross L o a d - ( M I O - 1 3 ) ' 

Aciual TesI Load 
DescriplionVTime 

Ambienl air tamp 
Manifold Air-Left 
Manifold Air-Right 
Intercooler Water-In 
I nlBf cooler Waler-Out 
Jacket Water-In 
Jacket Water-Out 
Exhausl Gas-Lvg T /C - l 
Exhaust Gas-Lvg T/C-R 
Manifold Pressure-Lft 
Manifold Ptessure-RI 

Generalor 
Std KWH meter-start 
Std KWH meler-stop 
Demand meter 
Generalor votts 
Generalor amps 
Genaralor vars 

Auxilliaries 
Aux, KWH dock-start 
Aux, KWH dock-end 
Aux, load indicator 
Aux, volts 
Aux, amps 

Fuel Oil 
F.O, lank level-start 
F,0, tank level-end 
F.O, rneler rdg-slart 
F.O, meter rdg-end 
F.O, lemp, 
F.O. drain lank-starl 
F.O, drain lank-end 

Fuel Oil Analysis 
API gravity @ 60 ' F . 
Sulfur, Wl , 
V iscos i ty® 210 "F, 
Higher haaling value 

KWH 
KWH 

MWH 

•F, 
•F. 
•F, 

R/L ' F . 
R/L "F. 

•F, 
•F. 
•F, 
•F, 

psi 
psi 

X I 8 KWH 
X I 8 KWH 
X18 KWH 

V, 
A. 

VARS 

KWH 
KWH 
KW 
V, 
A, 

in. 
in. 

gal. 
gaL 
•F, 
<n. 
in. 

3.1 
6.5 

1 H I . 

6.490 
0647 

73 
102 
96 

97 
95/98 

158 
162 

649 
659 
9.0 

9,0 

1307,7 
1308,1 
0,361 

6825 
620 
3,4 

9425,9 
9426,0 

325 
480 

37 

70170713 
70171160 

122 
0 

0,1250 

4,0 
9.0 

1 Hr. 
9.144 

0449 
82 

112 
104 

99 
103/105 

162 
166 

643 
654 

16,0 
16.0 

1307,1 
1307.6 

0.508 
6850 

810 

3.1 

9425.7 

9425,8 
490 
480 

51 

70169958 
70170568 

109 
0 

0.1250 

5,0 
10.0 

1 Hr, 
10.008 

0331 
81 

121 
112 

103 
105/109 

164 
169 
637 

648 
20.0 

20,0 

1306,4 

1306,9 
0,556 
6850 

890 
3,1 

9425.5 
9425,7 

480 
480 

48 

70169091 
70169770 

105 
0 

0,1250 

5,6 
11,0 

1 Hi. 
11,052 

0216 
81 

126 
116 

105 
109/113 

162 
168 

638 
650 

23.0 

23.0 

1305,6 
1306,2 

0,614 

6875 
950 
2.9 

9425.3 
9425,5 

480 
495 

50 

70168177 

70168918 
110 

0 
0-1250 

6,1 
12.0 

1 Hr, 
12.042 

0048 
82 

134 

123 
109 

114/119 
160 
169 
642 
655 

27,0 
26.0 

1304,7 
1305,4 

0.669 
6875 
1160 
3.4 

9425.1 

9425,3 
480 
485 

49 

70167000 
70167823 

111 

0 
0,1250 

% 
SSF 

BTU/gal 137.587 

F.O. Temp, ' F , 
F.O, Temp, (Corr,) 
F.O.-start gal, 
F.O.-end gal. 
F.O, Drain Tnk-slart 
F.O, Dram Tnk-end 
PT F!ATIO 
KW(Gen, ) 
KW (Aux.) 
BTU/gal (Approx,) 
STU/gal (Test Lab) 

HEAT RATE {APPROX,)-G 
HEAT RATE (APPROX, )-N 
HEAT RATE (ACTUAL)-G 
HEAT RATE (ACTUAL)-N 

NOTE: F.O. Tank 
F.O, Drain Tank 

6.49 
122 

0,9690 
70170713,0 
70171160,0 

0 
0.1250 

18,000 
6,498 

80 
138,095 
137.587 

9,203 
9,317 
9,169 
9,283 

T E S T L O A D S - M W 

9.144 10,008 
109 

0,9755 
70169958,0 
70170568,0 

0 
0.1250 

18,000 
9,144 

80 
138,095 
137,587 

8,985 
9,064 

8,952 
9.031 

105 
0,9775 

70169091,0 
70169770-0 

0 
0,1250 

18,000 
10,008 

160 
138,095 
137,587 

9,157 
9,305 
9,123 
9,271 

11.052 

110 
0,9750 

70168177,0 
70168918,0 

0 
0,1250 

18,000 
11.052 

160 
138.095 
137,587 

9,026 
9,158 
8,993 
9.125 

12,042 
111 

0.9745 
70167000,0 
70167823,0 

0 
0,1250 

18,000 
12,042 

160 
138,095 
137,587 

9,196 

9,320 
9,162 
9,285 

9.75 gal/in 

2.76 gaWn 
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CALCULATIONS FOR HEAT RATE CURVE 
by; Rodney Jung 

MPP UNIT NO, 12 
Test Date; 09-11-03 

DATA: 

GENERATED (MW) 
HEAT FiATE(BTU/MW)G 
HEAT RATE(BTU/MW)N 
NUMBER OF TESTS 

PRICE OF FUEL/BBL 
H.H.V, (BTU/GAL) 

A, B, C CONSTANTS: 
GROSS A= 

B= 
C= 

PREDICTED VALUES; 
GENERATED (MWjG 
HEAT RATE{BTU/MW)G 

GENEFIATED (MW)N 
HEAT RATE{BTU/MW)N 
GROSS(MBTU) 
NET(MBTU) 
COST/KWH 
G/KWH 
G/PS-H 

Fuel Oil Tested: 

6.498 
9.169 
9.283 

5 
$41,2988 

137,587 

10.672,61 
(355,213) 

18,9589 

3.0 
9,778 

2-9 
9,906 

29,333 
28,926 

$0,0699 
241,58 
176.00 

Tesled By: 

9.144 

8.952 
9.031 

act. 
act. 

4.0 

9,555 
3,9 

9,676 
38,220 
37,928 

S0,0683 
236,08 
171,99 

09-17-03 
K.Nakamatsu 

10,008 
9,123 
9,271 

NETA= 
B= 
C= 

5,0 
9.371 

4,9 

9,485 
46.853 
46.666 

S0.0670 
231,52 
168.67 

11,052 
8,993 
9,125 

10,838,73 
(370,949) 
20.0404 

6,0 
9,224 

5,9 
9,334 

55,343 
55,260 

$0,0659 
227,90 
166,03 

12,042 
9,162 
9,285 

7.0 
9.115 

6,9 
9,224 

63,806 
63,831 

S0,0651 
225,21 
164,07 

8.0 
9.044 

7,9 
9.154 

72,354 

72,498 
S0,0646 

223,46 
162,80 

9.0 

9,011 
8,9 

9,123 
81,102 
81,381 

S0.0644 
222,65 
162.20 

10,0 
9,016 

9,8 
9,133 

90-164 

89.872 
$0.0644 

222,77 
162,29 

11.0 

9.059 
10.8 

9.183 
99,652 
99,546 

$0,0647 
223,83 
163,07 

12.0 

9.140 
11,8 

9,273 
109,682 
109,794 

S0,0653 
225,83 
164,52 

12,5 

9,195 
12-3 

9,333 
114,935 
115,172 
S0,0657 

227-18 
165.51 

13.0 
9,259 

12,8 
9,403 

120,366 
120,738 
$0,0662 

228,76 
166,66 

WORKSHEET 

MEGAWATTS « X 
X 

a= 
t)= 

d= 
e= 
f> 

6,498 
9.144 

10.008 
11,052 
12,042 

0 

48,744 

(GROSS) 

X - 2 
42.224004 

83,612736 
100,16006 

122,1467 

145,00976 
0 

493.15327 

89,788824 
-6296.7007 
-626,36597 
1649.2434 

30568.068 

X - 3 
274,3716 
764.5549 
1002.402 

1349.965 
1746.208 

0 

5137,501 

X-4 

1782,867 
6991,09 

10032,04 

14919.82 
21027,83 

0 

54753,64 

C I 

B^ 
A= 

HEAT FIATE 
Y 

9168,69509 
8951,7777 

9122,97924 
8992,61667 

9162,06866 
0 

45398,1574 

18,9588551 
-355,21273 
10672,6051 

= Y 

YX 
59578,18 
81855,06 
91302,78 

99366.4 
110329.9 

0 

442452,3 

Y X - 2 
387139 

748482,6 
913758,2 
1098418 
1328592 

0 

4476391 

WORKSHEET 

MEGAWATTS = X 
X 
6.498 
9,144 

10.008 

11,052 
12.042 

0 

48.744 

a= 
b= 
d " 
e " 
f= 

X-2 
42,224 

83,61274 
100,1601 
122.1467 
145.0098 

0 

493,1533 

89,78882 
813,3105 
•255,457 

1649,243 
30568,07 

(NET) 

X - 3 
274,3716 
764,5549 
1002,402 

1349.965 
1746.208 

0 

5137.501 

X-4 
1782,867 

6991,09 
10032,04 

14919.82 
21027.83 

0 

54753,64 

C= 
B= 
A= 

HEAT RATE = Y 
Y 

9282.982 
9030,787 

9271.2 

9124,715 
9285 463 

0 

45995.15 

20,04045 
-370.949 
10838-73 

YX 
60320,82 
82577,52 
92786,17 
100846,4 
111815,5 

0 

448346.4 

YX-2 
391964,7 
755088,8 

928604 
1114554 
1346483 

0 

4536694 
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MAUI ELECTRIC CO,. LTD, 
MAALAEA POWER PLANT 
HEAT RATE TEST DATA 

MAUI ELECTRIC COMPANY. INC, 

MPP UNIT NO, 12 
Test Dale; 03-26-02 

Tested by: S.lshikawa 

' Manilold Air Right Temp, High Maalaea Powier Planl 

Subject; Heat Rate Testing 
Test Dale; 03-26-02 
MPP UNIT NO, 12 

Gross Load - (M4-a) 
Gross Load - ( M l O - n ) ' 

Aciual Test Load 
Oescription\Tirt>e 

Ambient air lemp 
Manifold y^r-Left 
Manifold /Mr-Righi 
Inlercooier Water-In 
Inlercooier Waler-Oul 
Jacket Water-In 
Jacket Water-Out 
Exhaust Gas-Lvg T/C-L 
Exhaust Gas-Lvg T/C-R 
Manifold Pressure-Lfl 
Manifold Pressure-Rt 

Generator 
Std KWH meler-slart 
Sid KWH meler-slop 
Demand n^tar 
Generalor volts 
Generaiot amps 
Generalor vais 

Auxill ianas 
Aux- KWH clock-start 
Aux. KWH dock-end 
Aux, k)ad indicator 
fiAiK. volts 
Aux. amps 

Fuel Oil 
F.O. tank level-start 
F.O. tank level-end 
F.O. meler rdg-slart 
F.O. meler rdg-end 
F.O. lemp. 
F.O. drain tank-start 
F.O. drain lank-end 

Fuel Oil Analysis 
API grawly @ 60 ' F , 
Sulfur, Wl , 
Viscosny @ 210 "F, 
Higher healing value 

KWH 
KWH 

MWH 

•F, 
•F. 
•F, 

R/L -F, 
R^L -F , 

•F-
•F-
•F. 
•F. 
psi 
psi 

X I 8 KWH 
X I8 KWH 
X I 8 KWH 

V, 
A, 

VARS 

KWH 

KWH 
KW 

V. 
A, 

in. 
in. 

gal. 
gal. 
•F, 
in. 
in. 

% 
SSF 

BTU/gal 

3.1 
6.5 

1 Hr. 

6.552 
0730 

71 

99 
104 

94 
9 6 ^ 7 

154 

159 
707 
706 
9,0 
9,0 

9619,1 
9619,4 

0.364 

6875 
580 
1,8 

7055.8 

7056,0 
510 
492 

60 

63576858 
63577344 

118 
0 

11,7500 

36,1 
0,14 

138,193 

4,0 
9.0 

1 Hr. 
9.180 

0850 
78 

115 
123 

100 
105/106 

161 
166 

692 
692 
15,5 
15,5 

9619,6 
9620,1 

0.51 

6875 
790 
1,6 

7056.0 
7056.2 

600 

492 
69 

63577538 
63578185 

114 

0 
11,2500 

5,0 
10,0 

1 Hr, 
10.008 

1010 
86 

122 
131 

107 
112/114 

163 
166 

699 
698 
18.C 

18,0 

9620-3 
9620.8 

0.556 

6875 
660 
1,6 

7056,3 
7056,5 

810 
490 

88 

63578415 
63579118 

113 
0 

10,8750 

5,6 
11,0 

1 Hr, 
10,980 

1129 
87 

124 

135 
104 

110/112 
163 
167 

695 
692 

21.Q 

21,0 

9621,0 
9621,6 

0.61 

6900 
965 
3,4 

7056,6 
7056,8 

760 
492 

84 

63579362 
63580129 

114 

0 
10,7500 

6,1 
12.5 

1 Hr, 
11.934 

1305 
86 

132 
145 

109 
117/119 

163 
170 
697 
693 

24,0 
24.0 

9622 
9622,7 

0.663 

6900 
1040 
3,4 

7057 

7057,2 
740 
491 

81 

63580631 
63581467 

113 

0 
11.2500 

T E S T L O A D S - M W 

6,552 9,18 10,008 
F.O, Temp, 'P . 
F.O, Temp, (Corr,) 
F.O.-start gal. 
F.O.-ety] gal, 
F.O, Drain Tnk-start 
F.O, Drain Tnk-end 
PT RATIO 
KW{Gen,) 
KW (Aux,) 
BTU/gal (/\pprox.) 
BTU/gal (Tast Lab) 

HEAT RATE (APPROX,)-G 
HEAT RATE (APPROX.)-N 
HEAT RATE (ACTUAL)-G 
HEAT RATE (ACTUAL)-N 

NOTE: F,0, Tank 
F.O, Drain Tank 

11,7500 

18,000 
6,552 

160 
138,095 
138,193 

9,706 
9,949 
9,713 
9,956 

11,2500 

18.000 
9,180 

160 
138,095 
138,193 

9,305 
9,470 
9,312 
9,477 

10,8750 
18.000 
10.008 

160 
138,095 

138.193 

9,297 
9,448 
9,304 

18,000 
10.980 

138.095 
138.193 

9.255 
9,391 
9,261 

9,398 

63580631,0 

9.75 gal/in 
2.76 gal/in 

18,000 
11,934 

138,095 

138,193 

9,291 

9,417 
9,297 
9,424 
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CALCULATIONS FOR HEAT RATE CURVE 
by; Rodney Jung 

MPP UNIT NO, 12 
Test Data: 03-26-02 

DATA: 
GENERATED(MW) 
HEAT FIATE(BTU/MW)G 
HEAT RATE(BTU/MW)N 
NUMBER OF TESTS 
PRICE OF FUEUBBL 
H.H.V. (BTU/GAL) 

Fuel Oil Tesled; 03-28-02 
Tesled By; E.Wong/S.Oshina 

6,552 
9,713 
9,956 

5 
$27.4425 act. 

138.193 act. 

9,180 
9,312 
9,477 

10.008 
9.304 
9.455 

10,980 
9,261 
9.398 

' Manifold Air Righl Temp, High 

11,934 
9,297 
9,424 

A B, C CONSTANTS: 
GROSS A " 

B« 
C= 

PREDICTED VALUES; 
GENERATED (MW) 

HEAT RATE{BTU/MW)G 
HEAT RATE(BTU/MW)N 

GROSS (MBTU) 
NET(MBTU) 
COST/KWH 
G/KWH 
G/PS-H 

12,154.77 
(535-771) 
24,8406 

3,0 
10,771 
11,177 

32,313 
33,532 

$0,0509 
266,12 
193,88 

4.0 

10,409 
10,762 

41,637 
43,049 

$0-0492 
257,18 
187,36 

N E T A ' 
B " 
C= 

5,0 
10,097 

10,403 
50,485 
52,013 

S0.0477 

249.47 
181,74 

12,752,59 
(607,855) 
27,5752 

6,0 
9.834 

10,098 
59,006 
60,589 

S0,0465 
242,98 
177-02 

7.0 

9,622 
9,849 

67,351 
68-941 

$0,0455 
237-72 
173-19 

8,0 

9.458 
9.655 

75,667 
77,236 

$0,0447 

233,69 
170,25 

9.0 
9,345 
9,515 

84,104 

85.639 
$0,0442 

230 89 
168.21 

10,0 

9,281 
9,432 

92-811 
94.316 

$0.0439 
229-31 
167.06 

11,0 
9,267 
9,403 

101,937 
103.431 
$0.0438 

228,96 
166.81 

12,0 

9,303 
9,429 

111,631 
113,150 
$0,0440 

229,84 

167,45 

12,5 

9,339 
9.463 

116.737 

118.288 
$0.0442 

230-74 

168.10 

13,0 
9,383 
9,511 

122,042 
123.639 
$0.0444 

231,95 
168,98 

WORKSHEET 

MEGAWATTS ^ 
X 

a= 
b= 
d= 
e= 

(= 

X 

6,552 
9,18 

10,008 

10,98 
11,934 

0 

48,654 

(GROSS) 

X - 2 
42,928704 

84,2724 

100,16006 
120,5604 

142-42036 
0 

490,34192 

84.497904 
-119528,83 

-6859.2579 
1546.3497 
28540,384 

X - 3 
281.2689 
773.6206 
1002.402 

1323.753 
1699.645 

0 

5080.689 

X - 4 
1842,874 

7101,837 
10032,04 

14534.81 
20283.56 

0 

53795,12 

C= 
B= 
A= 

HEAT RATE 
Y 

9712,67207 
9311,99154 
9303,77589 

9261.08633 
9297,33097 

0 

46886,8568 

24,840617 
-535,77115 
12154,7741 

- y 

YX 
63637,43 
85484.08 
93112.19 
101686,7 
110954,3 

0 

454874,8 

Y X - 2 
416952,4 

784743-9 
931866-8 
1116520 
1324129 

0 

4574213 

WORKSHEET 

MEGAWATTS - X 
X 
6,552 

9,18 
10,008 

10.98 
11.934 

0 

48.654 

a= 
b= 
d= 
e= 
f= 

X - 2 
42,9287 
84,2724 

100,1601 
120,5604 
142,4204 

0 

490.3419 

84,4979 

-152951 
-8721,64 
1546,35 

28540,38 

(NET) 

X - 3 
281,2689 
773,6206 
1002,402 
1323.753 
1699.645 

0 

5080,689 

X-4 
1842,874 

7101,837 
10032,04 

14534,81 
20283.56 

0 

53795.12 

c-
B= 
A : 

HEAT RATE = Y 
Y 

9955,793 
9477,171 
9454,934 
9398,034 

9423,675 
0 

47709.61 

27,57518 
•607.855 
12752,59 

YX 

65230.35 
87000,43 
94624.98 
103190,4 

112462,1 
0 

462508,3 

Y X - 2 
427389,3 
798663,9 
947006,8 
1133031 
1342123 

0 

4648214 
X 
sa 
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MAUI ELECTRIC CO,, LTD, 
MAALAEA POWER PLANT 
HEAT RATE TEST DATA 

MAUI ELECTRIC COMPANY, INC, 

MPP UNIT NO, 12 
Test Dale: 11-07-01 

Tested by; Howard Kimura 

Gross Load - (M4-9) 
Gross L o a d - ( M 1 D - 1 3 ) -

Aciual Tast Load 
Descriplion\Time 

KWH 
KWH 

3.1 
6 

4.0 

8.0 

5,0 

10.0 

5.6 

11,0 

6,1 

12.0 

Ambient air temp 
Manifold Air-La ft 
Manifold Air-Righl 
Inlercooier Water-In 
Inlercooier Water-Out 

Jacket Water-In 
Jacket Water-Out 
Exhaust Gas-Lvg T/C-L 
Exhaust Gas-Lvg T/C-R 
Manifold Pressure-Lft 
Manifold Pressure-Rt 

Generator 
Std KWH meter-start 

Std KWH meler-slop 
Demand rr)eler 

Generalor vofts 
Generator amps 
Generator vars 

Auxilliaries 
Aux. KWH dock-s ian 
Aux. KVm dock-end 
Aux, load indicator 

Aux. votls 
Aux, amps 

Fuel Oil 
F,0, lank levai-slart 
F,0, lank level-end 
F,0, meter rdg-start 
F,0, meter rdg-end 
F,0, lemp. 
F,0. drain tank-start 
F,0, drain tank-end 

Fuel Oil /Analysis 
API gravity @ 60 *F. 
Sulfur, W l , 
V i scos i t y® 2 1 0 ' F , 
Higher healing valua 

•F, 
•F, 
•F, 

R/L ' F , 
R/L ' F . 

*F, 
•F, 
•F, 
•F, 
psi 
psi 

X18 KW 

X18 KW 
X18 KWI 

V, 
A, 

VARS 

KWH 
KWH 
KW 
V. 
A. 

in. 

in. 
gal. 
gal. 
•F, 
in. 
in. 

% SSF 
BTU/gal 

1 Mr, 
5.958 
0713 
82.5 
104 

107 

n.aJIOI 
103/104 

157 
162 
713 
712 
8.1 

8.0 

1 Hr, 

8,118 
0845 

83 
107 

103 
n,a,/99 
103/104 

163 
165 
693 
695 
13,0 
13,0 

1 Hr, 
10,044 

1002 
85 

107 
123 

n,aJ103 
109/111 

166 
167 
685 
685 
18,2 
18,3 

1 Hr, 
11,016 

1117 
85 

125 
133 

n,a,/106 
114/115 

163 
167 
688 
687 

2 2 0 

21.5 

1 Hr, 

11,988 
1237 
86,5 

132 
141 

n,aJ109 
117/119 

163 
167 
690 
689 

25.0 
25.0 

8133.2 
8133,6 

0,331 
6850 

600 
3,8 

8133.8 
8134,2 

0,451 
6850 

770 
4.0 

8134.4 

8134,9 
0.558 
6840 

920 
4,0 

8135,1 
8135,7 

0.612 
6875 
1045 
5,5 

8135.9 
8136,6 

0.666 
6875 
1115 
5,5 

Maalaea Powar Plant 

Sutqed: Heal Rate Testing 
Test Dale; 11-07-01 
MPP UNIT NO. 12 

F,0, Tamp, ' F , 
F,0, Tamp, (Corr,) 
F,0.-start gal. 
F.O.-end gal, 
F.O, Drain Tnk-slart 
F.O, Drain Tnk-end 
PT RATIO 
KW (Gen.) 
KW (Aux.) 
BTU/gal {/kpprox,) 

690jBTU/gal (Test Lab) 

HEAT RATE (APPROX.)-G 
HEAT RATE (APPROX. )-N 
HEAT RATE (ACTUAL)-G 
HEAT RATE (ACTUAL)-N 

NOTE: F,0, Tank 

F.O, Drain Tank 

5-958 
123 

0,9665 
61670980.0 
61671430,0 

0 
12,8125 
18,000 

5,958 
80 

138,095 
0 

9,814 
9,948 

0 

0 

T E S T L O A D S - M W 
8,118 10,044 

121 
0,9695 

61671700,0 
61672290,0 

0 
10.2000 
18,000 
8,118 

80 
138.095 

0 

9.562 
9.657 

0 
0 

117 
0,9715 

61672460,0 
61673170,0 

0 
9.6250 

18,000 
10,044 

160 
138,095 

0 

9,355 
9,506 

0 

0 

11-016 
116 

0,9720 

61673370,0 
61674150.0 

0 
9,5000 

18,000 
11,016 

160 
138,095 

0 

9,388 
9,527 

0 

0 

11,988 
114 

0,9730 
61674410,0 
61675260,0 

0 
10.3125 
18,000 
11,988 

80 
138,095 

0 

9.412 

9,475 
0 
0 

9.75 galftn 

2.76 gal/in 

6452,3 
6452.4 

340 
493 

40 

6452,5 
6452,6 

430 
492 

49 

6452.6 
6452-8 

450 
491 

50 

6452.8 
6453.0 

475 
493 

52 

6453 
6453,1 

430 
493 

49 

61670980 
61671430 

123 

0 
12.8125 

61671700 
61672290 

121 
0 

10.2000 

61672460 
61673170 

117 
0 

9,6250 

61673370 
61674150 

116 

0 
9.5000 

61674410 
61675260 

114 
0 

10,3125 
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CALCULATIONS FOR HEAT RATE CURVE 
by; Rodney Jung 

MPP UNIT NO, 12 
Test Date: 11-07-01 

DATA; 
GENERATED(MW) 
HEAT RATE(aTU/MW)G 
HEAT RATE(BTU/MW)N 
NUMBER OF TESTS 

PRICE OF FUEUBBL 
H,H.V, (BTU/GAL) 

A, B, C CONSTANTS: 
GROSS A= 

B= 

C= 

PREDICTED VALUES: 
GENERATED (MW) 
HEAT RATE{BTU/MW)G 
HEAT RATE(BTU/MW)N 
GROSS(MBTU) 
NET(MBTU) 
COST/KWH 
G/KWH 
G/PS-H 

Fuel Oil Tested; 

5.958 
9,814 
9,948 

5 
$44.1957 

138.095 

11,505,17 
(387,257) 
17,6622 

3,0 
10,502 
10,551 
31,507 
31,652 

$0,0800 
259,49 
189,04 

Tesled By; 

8,118 
9,562 
9,657 

act. 
est. 

4.0 

10,239 
10,318 
40,955 
41,270 

$0-0780 
252,97 
184,30 

10,044 

9,355 
9,506 

N E T A = 
B= 
C= 

5.0 

10,010 
10,113 
50,052 
50,567 

$0.0763 
247,33 
180,19 

11,016 
9,388 
9,527 

11,422,19 
(333,736) 
14.3982 

6,0 
9,817 

9,938 
58,905 
59.629 

$0.0748 
242,56 
176.71 

11,988 
9,412 
9,475 

7 0 

9,660 
9,792 

67,619 
68,541 

$0.0736 
238,67 

173.88 

8,0 
9,537 
9,674 

76,300 
77.390 

$0,0727 

235,65 
171.67 

9.0 
9,450 
9,585 

85.054 

86.263 
S0.0720 

233.50 
170.11 

10,0 
9,399 
9,525 

93,988 
95,246 

$0,0716 

232.22 
169,18 

11,0 
9,382 
9.493 

103,207 
104,426 
S0,0715 

231,82 
168,88 

12,0 
9,401 
9,491 

112.817 
113,888 
S0,0716 

232.29 
169.23 

12,5 
9.424 
9,500 

117,802 
118,753 
S0,0718 

232.85 
169.64 

13.0 
9,456 
9,517 

122,925 
123,720 
$0,0721 

233.63 
170.20 

WORKSHEET 

MEGAWATTS = 
X 

a= 
b= 

d= 

X 

5.958 
8-118 

10-044 

11.016 
11-988 

0 

47.124 

(GROSS) 

X - 2 
35.497764 
65,901924 
100.88194 

121,35226 
143,71214 

0 

467,34602 

116.05874 
-142716,6 

-8318.3178 

X-3 
211.4957 
534.9918 
1013.258 

1336.816 
1722.821 

0 

4819,383 

X-4 
1260,091 
4343,064 
10177,17 
14726,37 

20653,18 
0 

51159,87 

0 = 
B= 
A= 

HEAT RATE 
Y 

9813,97205 
9562.13634 
9355.01936 

9388.42919 
9411.56289 

0 

47531,1198 

17.6622388 
-387.25687 
11505,1671 

• Y 

YX 
58471,65 
77625.42 
93961,81 
103422,9 
112825,8 

0 

446307.6 

YX-2 
348374,1 

630163,2 
943752,5 
1139307 
1352556 

0 

4414153 

WORKSHEET (NET) 

2073,7024 

37387,045 

MEGAWATTS = X HEAT RATE = Y 
X X-2 X-3 X-4 Y YX YX-2 
5.958 35.49776 211,4957 1260,091 9947,541 59267,45 353115,5 

8-118 65-90192 534.9918 4343.064 9657,306 78398,01 636435 
10,044 100,8819 1013.258 10177,17 9506.456 95482,85 959029.7 
11,016 121,3523 1336,816 14726,37 9526,8 104947,2 1156099 
11,988 143,7121 1722,821 20653,18 9474,791 113583,8 1361643 

O O O O O O O 

47.124 467.346 4819.383 51159,87 48112,89 451679,3 4466321 

a» 116,0587 
b= -153763 
d= -8875.38 
e= 2073,702 
f= 37387.04 

C= 14.39823 
B= -333,736 
A= 11422,19 
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MAUI ELECTRIC CO., LTD. 
MAALAEA POWER PLANT 
HEAT RATE TEST DATA 

MAUI ELECTRIC COMPANY, INC. 

MPP UNIT NO. 13 
Test Date: 09-28-05 

Tested by: CFord, W.Julian. D,lsagawa 

Maalaea Power Plant 

Subject: heat Rate Testing 
Test Dale: 09-28-05 
MPP UNIT NO, 13 

Gross Load - (M4-9) 
Gross Load - (M10-13) ~> 

Actual Test Load 
DescriptJon\Tlme 

Ambient air temp 
Manifold Air-Left 
Manifold Air-Right 
Intercooler Waler-ln 
Intercooler Water-Out 
Jacket Water-In 
Jacket Water-Out 
Exhausl Gas-Lvg T/C-L 
Exhaust Gas-Lvg T/C-R 
Manifold Pressure-Lft 
Manifold Pressure-Rt 

Generator 
Std KWH meter-start 
Std KWH meter-stop 
Demand meter 
Generator volts 
Generator amps 
Generator vars 

Auxilliaries 
Aux. KWH clock-Stan 
Aux. KWH clock-end 
Aux. load indicator 
Aux, volts 
Aux, amps 

Fuel Oil 
F.O, tank level-start 
F.O. tank level-end 
F.O, meter rdg-start 
F.O. meter rdg-«nd 
F.O. temp. 
F.O. drain tank-start 
F.O. drain tank-end 

Fuel Oil Analysis 
API gravity @eO*F, 
Sulfur. Wt, 
Viscosity© 210 *F. 
Higher heating value 

KWH 
KWH 

MWH 

•F. 
•F, 
'F , 

R/L *F. 
Rfl. 'F . 

•F. 
*F. 
•F. 
'F . 
psi 
psi 

X18 KWH 
X18 KWH 
X18 KWH 

V, 
A, 

VARS 

KWH 
KWH 
KW 
V. 
A. 

in. 
in. 

gal. 
gal. 
*F. 
in. 
in. 

% 
SSF 

BTU/gal 

3.1 
6,5 

4.0 
9.0 

5-0 
10,0 

5.6 
11-0 

6,1 
12,5 

1 Hr. 1 Hr, 1 Hr. 1 Hr. 1 Hr. 
6.48 

0740 
76 

: ^^s^*^= 

• • • * f t # r $ ^ -

7.992 
0850 

80 

SE^FC|saKf 

r»tiiai.5»li¥* 

9,414 
0958 

80 

"g^^-Z-jT^^ff 

^ ^ ^ : 

11,23 
1114 

81 

' f i i^.,^-';\ l 

im~if: 

;^a*ffit-,S' 
' ^ ^ n ^ ^ ^ 
'^I'^S^p?-

1242 
1230 

83 

•S^-S^^B^&a 

K T ^ 

riicj,' J L ^ s ^ J J 

9833,4 
9833,8 

0.36 

9833,9 
9834,3 
0.444 

^^^^^. 

9834.4 
9834.9 
0,523 

9835.1 
9835,7 
0,624 

9835,9 
9836,6 

0,69 

^ s ^ s i ^ e j 

2643,7 
2643,9 

75 

2643,9 
2644,1 

82 

2644,2 
2644,4 

80 

2644,4 
2644,6 

78 

- ¥ * « ? ^ 

2644,7 
2644,9 

78 

F.O, Temp. *F, 
F.O. Temp. (Corr.) 
F.O.-start gaL 
F.O.-end gal. 
F.O. Drain Tnk-start 
F.O. Drain Tnk-end 
PT RATIO 
KW (Gen.) 
KW (Aux.) 
BTU/gal (AppnDx.) 
BTU/gal (Tast Lab) 

HEAT RATE (APPROX.)-G 
HEAT RATE (APPROX.)-N 
HEAT RATE (ACTUAL )-G 
HEAT RATE (ACTUAL)-N 

NOTE: F,O.Tank 
F.O, Drain Tank 

6.48 
117 

0,9715 
77283490.0 
77283950.0 

1 
1.3125 

18.000 
6,480 

160 
138.095 
139.190 

9.517 
9.758 
9,593 
9.836 

T E S T L O A D S - M W 
7,992 9.414 

120 
0.9700 

77284040.0 
77284600-0 

2.125 
3-1250 

18,000 
7,992 

160 
138,095 
139,190 

9.369 
9.561 
9.444 
9.637 

120 
0.9700 

77284680.0 
77285320-0 

3.25 
4,2500 
18.000 
9,414 

160 
138,095 
139,190 

9.092 
9.250 
9.164 
9.323 

11,23 
119 

0.9705 
77285540.0 
77286280-0 

4,5 
5-5000 

18,000 
11.232 

160 
138,095 
139,190 

8.818 
8,945 
8,888 
9,016 

1242 
118 

0.9710 
77286490.0 
77287330.0 

5,75 
6.6250 
18,000 
12.420 

160 
138,095 
139,190 

9,059 
9,178 
9.131 
9.250 

9.75 gal/in 
2.76 gal/in 

i^ fc#^e: ' 
^-w^^y?--
77283490 
77283950 

117 
1.0000 
1.3125 

iSSrSxS^fS 
a i j j ? . - ! - gg^ 

77284040 
77284600 

120 
2.1250 
3.1250 

' j^as^jf i .L^r^^j '-

77284680 
77285320 

120 
3,2500 
4,2500 

-i^ir^.-^i'^. 

-^ 
77285540 
77286280 

119 
4.5000 
5.5000 

77286490 
77287330 

118 
5,7500 
6,6250 

34.1 

i .•'.-

139,190 

.•.fe^^iS^™^ } ^ ^ ^ ^ £ } ^ J ^ -=.^rvt->:::.s t-SlBi^SE^m 
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CALCULATIONS FOR HEAT RATE CURVE 
by: Rodney Jung 

MPP UNIT NO. 13 
Test Date: 09-28-05 

Fuel Oil Tested: 10-05-05 
Tested By: K.Okuyama 

DATA: 
GENERATED(MW) 
HEAT RATE(BTU/MW)G 
HEAT RATE(BTU/MW)N 
NUMBER OF TESTS 
PRICE OF FUEL/BBL 
H,H.V. (BTU/GAL) 

6.480 
9.517 
9.758 

5 
$81,5065 

139,190 
act. 
act. 

7,992 
9.369 
9.561 

9.414 
9.092 
9.250 

11.232 
8.818 
8,945 

12.420 
9.059 
9.178 

A. B, C CONSTANTS: 
GROSS A= 

PREDICTED VALUES: 
GENEFiATED (MW)G 
HEAT RATE(BTU/MW)G 
GENEFiATED (MW)N 
HEAT RATE(BTU/MW)N 
GROSS (MBTU) 
NET (MBTU) 
COST/KWH 
G/KWH 
G/PS-H 

B= 
C= 

12.069,06 
(533,878) 
22.9317 

4,0 
10.300 

3.84 
10.648 
41.202 
40.889 

$0.1436 
254,50 
185,41 

5.0 
9,973 
4.84 

10.274 
49,865 
49,724 

$0,1390 
246.41 
179.51 

NETA= 
B= 
C= 

6,0 
9,691 

5.84 
9.950 

58-148 
58.110 

$0,1351 
239.45 
174.44 

12,657,97 
(604,843) 
25,5938 

6.5 
9,568 

6.34 
9,808 

62.190 
62,182 

$0,1334 
236,39 
172,22 

7.0 
9,456 
6,84 

9,678 
66,189 
66,199 

$0,1318 
233,62 
170,20 

8.0 
9,266 

7.84 
9,457 

74,125 
74,145 

$0,1292 
228,93 
166,78 

9.0 
9,122 

6.84 
9,287 

82,095 
82,101 

$0,1272 
225.37 
164.19 

10.0 
9,023 

9.84 
9,169 

90,235 
90,222 

$0.1258 
222,95 
162,42 

11.0 
8.971 
10.84 
9,102 

98.683 
98.661 

$0.1251 
221.65 
161,48 

12,0 
8,965 
11,84 
9,085 

107,576 
107,571 
$0,1250 

221.49 
161,36 

12.5 
8.979 
12.34 
9.096 

112.233 
112.250 
$0.1252 

221,84 
161,62 

13,0 
9,004 
12.84 
9,120 

117.053 
117.105 
$0.1255 

222,47 
162,07 

WORKSHEET 

MEGAWATTS = X 

a= 
b= 
d= 
e= 
f= 

6.48 
7,992 
9,414 

11.232 
12.42 

0 

(GROSS) 

X'̂ 2 
41.9904 

63.872064 
88.623396 

126.157824 
154,2564 

0 

X'*3 
272,09779 
510,46554 
834,30065 
1417.0047 
1915.8645 

0 

HEAT RATE = Y 
XM 

1763,1937 
4079,6406 
7854,1063 
15915.797 
23795,037 

0 

Y 
9517,18361 
9369,27576 
9092,35435 
8817,81205 
9059,45868 

0 

YX 
61671.35 

74879-252 
85595.424 
99041.665 
112518.48 

0 

YX'̂ 2 
399630.35 
598434,98 
805795.32 

1112436 
1397479,5 

0 

47.538 474.900084 4949.7331 53407,774 45856.0844 433706.17 4313776.1 

114.638976 
-208177.8 

•11375.706 
2172.86553 
41508,7806 

C= 
B= 
A= 

22,9317183 
-533,87817 
12069.062 

WORKSHEET 

MEGAWATTS = X 
X 

6,48 
7.992 
9.414 

11.232 
12.42 

0 

47.538 

a= 
b= 
d= 
e= 
f= 

X'̂ 2 
41,9904 

63.872064 
88.623396 
126.15782 

154.2564 
0 

474.90008 

114,63898 
-251876,6 
-13726.78 
2172-8655 
41508,781 

(NET) 

X'*3 
272.09779 
510.46554 
834.30065 
1417.0047 
1915.8645 

0 

4949.7331 

X'̂ 4 
1763.1937 
4079,6406 
7854,1063 
15915.797 
23795.037 

0 

53407.774 

C= 
B= 
A= 

HEAT RATE 
Y 

9758.125 
9560.6808 
9249.5595 
8945.2371 
9177.6898 

0 

46691.292 

25.593781 
•604.8433 
12657.969 

= Y 
YX 

63232.65 
76408,961 
87075,353 

100472.9 
113986.91 

0 

441176.77 

YX''2 
409747.57 
610660,41 
819727.38 
1128511.6 
1415717,4 

0 

4384364,4 
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MAUI ELECTRIC CO,, LTD. 
MAALAEA POWER PLANT 
HEAT RATE TEST DATA 

MAUI ELECTRIC COMPANY, INC. 

MPPUNITNO, 13 
Test Date: 03-01-04 

Tested by: K.lnouye. S.Miguel 

Maalaea Power Plant 

Subject: Heat Rale Tesling 
Test Date: 03-01-04 
MPP UNIT NO. 13 

Gross Load - (M4-9) 
Gross Load-(MIO-U) 

Actual Test Load 
Description\Time 

Ambient air temp 
Manifold Air-Left 
Manifold Air-Righl 
Intercooler Water-In 
Intercooler Waler-Out 
Jacket Water-In 
Jacket Water-Out 
Exhaust Gas-Lvg T/C-L 
Exhaust Gas-Lvg T/C-R 
Manifold Pressure-Lft 
Manifold Pressure-Rt 

Generator 
Std KWH meter-start 
Std KWH meter-stop 
Demand meter 
Generator volts 
Generator amps 
Generator vars 

KWH 
KWH 

MWH 

*F. 
*F. 
'F . 

R/L -F. 
R/L *F, 

•F. 
•F. 
•F, 
*F, 
psi 
psi 

3.1 
6.5 

4.0 
9.0 

5.0 
10,0 

5,6 
11.0 

6,1 
12.5 

1 Hr, 
6,41 

0825 
75 

i ' s i ^ a G ^ ^ s 

1 Hr. 1 Hr. 1 Hr. 
9,18 

0945 
72 

g ^ a ^ ^ ^ g 

sse^ssi--

10,26 
1120 

75 

11,213 
1240 

72 

l«^5^a^ ; 
•^Sm-:^^ 
^j.^ii i iaije 

:^-^ 
-"Tij^-fciviJ 

• ^ m ^ ^ = ^ ^ 

- im^ ' i ^^^ 

1 Hr. F.O, Temp. 'F. 
12.17 
1405 

75 

i s ^ ^ K ^ s ^ ; 

XI8 KWh 
X18 KWH 
XI8 KWh 

V. 
A. 

VARS 

4777,9 
4778.2 

0.356 

4778,4 
4778.9 

0,51 

t S ^ ^ ^ ^ ^ m m ^ ^ j ^ S Z ^ ^ ^ ^ i ^ r ^ ^ . 

4779.2 
4779.8 

0.57 

4780.0 
4780,6 

0.624 

4780-9 
4781,6 

0.676 

F.O, Temp. (Con-,) 
F.O,-startgal. 
F.O.-end gal, 
F,0. Drain Tnk-stan 
F,0. Drain Tnk-end 
PT RATIO 
KW (Gen.) 
KW (Aux.) 
BTU/gal (Approx.) 
BTU/gal (Test Lab) 

HEAT RATE (APPROX,)-G 
HEAT RATE (APPROX,)-N 
HEAT RATE (ACTUAL )-G 
HEAT RATE (ACTUAL )-N 

NOTE: F.O. Tank 
F.O. Drain Tank 

6.41 
122 

0,9690 
71095992.0 
71096435,0 

9.75 
9,8750 
18.000 
6.408 

80 
138.095 
139,500 

9,248 
9,365 
9,342 
9,460 

T E S T L O A D S - M W 
9,18 10,26 

115 
0,9725 

71096627,0 
71097247.0 

9.875 
10.0000 
18.000 
9.180 

160 
138.095 
139.500 

9.068 
9.229 
9.161 
9,323 

113 
0.9735 

71097644,0 
71098328-0 

10,0625 
10,1875 
18,000 
10,260 

160 
138,095 
139,500 

8,961 
9.103 
9,052 
9.195 

11,213 
110 

0.9750 
71098573,0 
71099324,0 

10.25 
10,4375 
18,000 
11,232 

160 
138,095 
139.500 

9.000 
9.130 
9.092 
9.223 

12,17 
109 

0.9755 
71099659.0 
71100474.0 

10,5 
10,7500 
18.000 
12.168 

160 
138.095 
139.500 

9.020 
9.140 
9.112 
9.233 

9.75 gal/in 
2.76 gal/ln 

Auxilliaries 
Aux. KWH clock-start KWH 
Aux. KWH clock-end KWH 
Aux. load indicator KW 
Aux. volts V, 
Aux. amps A, 

Fuel Oil 
F.O, tank level-start in. 
F.O, tank level-end in. 
F.O. meter rdg-start gal. 
F.O. meter rdg-end gal. 
F.O. temp. *F. 
F.O. drain tank-start in. 
F.O. drain tank-end in. 

Fuel Oil Analysis 
API gravity @ 60 'F . 
Sulfur, Wt. % 
Viscosity® 210'F, SSF 
Higtier heating value BTU/gal 

195.3 
195.4 

70 

195.5 
195.7 

70 
g-^ggft^^ 

195,8 
196.0 

70 

•ga^sgggi^ 

196,1 
196.3 

83 

g S J ^ ! ^ ^ 

196,4 
196.6 

83 

i ^ ^ ^ ^ ^ m 

71095992 
71096435 

122 
9,7500 
9,8750 

71096627 
71097247 

115 
9.8750 

10,0000 

1 ^ ^ ^ ^ 
71097644 
71098328 

113 
10,0625 
10.1875 

71098573 
71099324 

110 
10.2500 
10,4375 

=̂^̂^̂^ 
71099659 
71100474 

109 
10,5000 
10,7500 

33,9 
0.17 

-- : - r^^ . -"-'-? ^ ' • " - * -

139,500 
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CALCULATIONS FOR HEAT RATE CURVE 
by: Rodney Jung 

MPP UNIT NO. 13 
Test Date: 03-01-04 

DATA: 
GENERATED (MW) 
HEAT RATE(BTU/MW)G 
HEAT RATE(BTU/MW)N 
NUMBER OF TESTS 
PRICE OF FUEL/BBL 
H.H.V. (BTU/GAL) 

A, B, C CONSTANTS: 
GROSS A= 

B= 
C= 

PREDICTED VALUES: 
GENERATED (MW)G 
HEAT RATE(BTU/MW)G 
GENERATED (MW)N 
HEAT RATE(BTU/MW)N 
GROSS (MBTU) 
NET (MBTU) 
COST/KWH 
G/KWH 
G/PS-H 

Fuel Oil Tested: 

6.408 
9,342 
9,460 

5 
$46,6251 

139,500 

10.592.95 
(274.625) 
12,5164 

4,0 
9.695 

3.92 
9,730 

38.779 
38.143 

$0.0771 
239,53 
174,50 

Tested By: 

9.180 
9,161 
9,323 

act. 
act. 

5.0 
9,533 
4,92 

9,609 
47.664 
47.278 

$0.0759 
235,53 
171,59 

03-05-04 
K,Nak3matsu 

10-260 
9.052 
9.195 

NETA= 
B= 
C= 

6.0 
9.396 

5,92 
9.505 

56,375 
56,268 

$0.0748 
232,15 
169,12 

11.232 
9.092 
9.223 

10,377,99 
(194,679) 

8.1871 

6.5 
9.337 

6.42 
9,458 

60,689 
60,723 

$0,0743 
230.69 
168-06 

12.168 
9,112 
9,233 

7.0 
9,284 

6,92 
9.416 

64,987 
65.162 

$0.0739 
229,38 
167,11 

8.0 
9.197 

7.92 
9.345 

73,576 
74.009 

$0.0732 
227.23 
165.55 

9.0 
9.135 

8.84 
9.269 

82,216 
82,115 

$0,0727 
225,71 
164,43 

10.0 
9,098 

9.84 
9.250 

90.984 
91.019 

$0.0724 
224.60 
163.77 

11.0 
9,087 
10.84 
9,227 

99.952 
100.022 
$0,0723 
224.51 
163-56 

12.0 
9,100 
11-84 
9,221 

109.198 
109.174 
$0,0724 
224,53 
163,80 

12.5 
9,116 
12.34 
9.224 

113.948 
113.821 
$0,0725 
225,23 
164,09 

13,0 
9.138 
12.84 
9.231 

118-795 
118.523 
$0.0727 
225.78 
164,49 

WORKSHEET (GROSS) WORKSHEET (NET) 

S = X 
K 

3= 

b= 
d= 
e= 
f= 

6,408 
9,18 

10,26 
11,232 
12,168 

0 

49,248 

X*2 
41,062464 

84.2724 
105.2676 

126,157824 
148,060224 

0 

504,820512 

98,737056 
-76917.379 
-4391,0498 
1815.57924 
33690-5379 

X'*3 
263,12827 
773,62063 
1080.0456 
1417.0047 
1801.5968 

0 

5335,396 

XM 
1686,1259 
7101,8374 
11081,268 
15915-797 
21921,83 

0 

57706-857 

C= 
B= 
A= 

HEAT RATE 
Y 

9342,36104 
9160,62822 
9051,89548 
9091.87012 
9111,85184 

0 

45758.6067 

12,5164442 
-274.62482 
10592.9544 

= Y 
YX 

59865.85 
84094,567 
92872,448 
102119,89 
110873,01 

0 

449825.76 

YX''2 
383620.36 
771988,13 
952871,31 
1147010,6 
1349102,8 

0 

4604593,2 

MEGAWAr 
X 
6.408 

9,18 
10.26 

11.232 
12.168 

0 

49.248 

a= 
b= 
d= 
e= 
f= 

rs = x 
X''2 

41,062464 
84.2724 

105.2676 
126,15782 
148,06022 

0 

504,82051 

98.737056 
-77627.55 
•4357.713 
1815,5792 
33690.538 

X'*3 
263.12827 
773.62063 
1080-0456 
1417.0047 
1801.5968 

0 

5335,396 

XM 
1686,1259 
7101,8374 
11081,268 
15915,797 
21921,83 

0 

57706,857 

C= 
B= 
A= 

HEAT RATE 
Y 

9460.4693 
9323.1227 
9195.2918 
9223.2555 
9233.2623 

0 

46435,402 

8.1870782 
-194.6787 
10377.987 

= Y 
YX 

60622,687 
85586,267 
94343.694 
103595.61 
112350.34 

0 

456498-59 

YX''2 
388470.18 
785681,93 

967966,3 
1163585,8 
1367078.9 

0 

4672783.1 
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MAUI ELECTRIC CO.. LTD. 
MAALAEA POWER PLANT 
HEAT RATE TEST DATA 

MAUI ELECTRIC COMPANY, INC, 

MPP UNIT NO. 13 
Test Date: 11-26-03 

Tested by: K.lnouye, S.lshikawa 

Maalaea Power Plant 

Subject: Heat Rate Testing 
Test Date: 11-26-03 
MPP UNIT NO. 13 

Gross Load - (M4-9) 
Gross Load-(M10-13) 

Actual Test Load 
Description\Time 
Ambient a i r temp 
Manifold Air-Left 
Manifold Air-Right 
Intercooler Water-In 
Intercooler Water-Out 
Jacket Water-In 
Jacket Water-Out 
Exhaust Gas-Lvg T/C-L 
Exhaust Gas-Lvg T/C-R 
Manifold Pressure-Lft 
Manifold Pressure-Rt 

Generator 
Std KWH meter-start 
Std KWH meter-stop 
Demand meter 
Generator volts 
Generator amps 
Generator vars 

Auxilliaries 
Aux. KWH clock-start 
Aux. KWH clock-end 
Aux. load indicator 
Aux. volts 
Aux. amps 

Fuel Oil 
F.O. tank level-start 
F.O. tank level-end 
F.O. meter rdg-start 
F.O. meter rdg-end 
F.O. temp. 
F.O. drain tank-start 
F.O. drain tank-end 

Fuel Oil Analysis 
API gravity @ 60 *F. 
Sulfur, Wt. 
Viscosity® 210 *F. 
Higher heating value 

KWH 
KWH 

MWH 

*F. 
•F. 
*F. 

R/L 'F. 
R/L 'F. 

•F. 

'F. 
•F. 

*F. 
psi 
psi 

X18 KWh 
X1B KWh 
XI8 KWK 

V, 
A, 

VARS 

KWH 
KWH 
KW 
V, 
A, 

in. 
in. 

gal. 
gal. 
•F. 
in. 
in. 

% 
SSF 

BTU/gal 

3,1 
6.5 

1 Hr, 
6.5 

0507 
72 

3604.3 
3604.6 
0.362 

9731.9 
9732.1 

690 

69670360 
69670811 

120 
1-2000 
7.0000 

33.7 
0.1 

139,507 

4.0 
9.0 

1 Hr. 
9 

0331 
73 

3603,5 
3604.0 
0,502 

9731,5 
9731,8 

800 

69669410 
69670021 

116 
1.0000 
6.2500 

5.0 
10,0 

1 Hr. 
10 

0213 
76 

3602.8 
3603.4 
0.556 

9731.2 
9731.5 

775 

69668520 
69669210 

113 
1,8750 
7,0000 

5,6 
11,0 

1 Hr, 
11 

0052 
74 

3602,0 
3602.6 
0,615 

9731.0 
9731.2 

675 

69667560 
69668290 

110 
1,3750 
6,2500 

6,1 
12,5 

1 Hr. 
12,4 

2329 
74 

3601,1 
3601,8 
0,687 

9730,7 
9730.9 

650 

69666430 
69667261 

108 
1,0000 
6,0000 

F.O. Temp. *F. 
F,0. Temp. (Con-.) 
F.O.-start gal, 
F.O.-end gal. 
F.O. Drain Tnk-start 
F.O. Drain Tnk-end 
PT RATIO 
KW (Gen.) 
KW (Aux.) 
BTU/gal (Approx,) 
BTU/gal (Test Lab) 

HEAT RATE (APPROX.)-G 
HEAT RATE (APPROX.)-N 
HEAT RATE (ACTUAL)-G 
HEAT RATE (ACTUAL)-N 

NOTE: F.O, Tank 
F.O, Drain Tank 

6,5 
120 

0,9700 
69670360.0 
69670810.8 

1,2 
7.0000 

18,000 
6,516 

160 
138,095 
139,507 

9,148 
9,378 
9,242 
9,474 

T E S T L O A D S - M W 
9 10 

116 
0-9720 

69669410.0 
69670020-7 

1 
6,2500 

18.000 
9.036 

240 
138.095 
139.507 

8.994 
9,239 
9.086 
9,334 

113 
0,9735 

69668520,0 
69669210,1 

1.875 
7,0000 

18,000 
10.008 

240 
138.095 
139.507 

9.201 
9.427 
9,295 
9,524 

11 
110 

0-9750 
69667560.0 
69668290.2 

1.375 
6.2500 
18.000 
11.070 

160 
138.095 
139.507 

8.822 
8.951 
8,912 
9,043 

12.4 
108 

0.9760 
69666430,0 
69667260,7 

1 
6,0000 
18.000 
12.366 

160 
138,095 
139.507 

9.000 
9.118 
9.092 
9.211 

9.75 gal/in 
2.76 gal/in 

- 0 
sa 

(TQ 
o n 
o > 
n 

rs " ^ z o 

- J 
UJ 

UJ 
ON 
NJ to 

O o 
(Ds 

I 

o 
UJ 
oo 
-o 



CALCULATIONS FOR HEAT RATE CURVE 
by: Rodney Jung 

MPP UNIT NO, 13 
Test Date: 11-26-03 

Fuel Oil Tested: 11-28-03 
Tested By: K.Nakamatsu 

DATA: 
GENERATED (MW) 
HEAT RATE(BTU/MW)G 
HEAT RATE(BTU/MW)N 
NUMBER OF TESTS 
PRICE OF FUEL/BBL 
H,H,V, (BTU/GAL) 

6.516 9.036 
9.242 9,086 
9,474 9,334 

4 
$41,2444 act. 

139,507 act. 

11.070 
8,912 
9,043 

12.366 
9,092 
9,211 

A. B, C CONSTANTS: 
GROSS A= 10.849.04 

B= (354,626) 
C= 16.9212 

NETA= 10,815.66 
B= (278,690) 
C= 11.6739 

PREDICTED VALUES: 
GENERATED (MW)G 
HEAT RATE(BTU/MW)G 
GENERATED (MW)N 
HEAT RATE(BTU/MW)N 
GROSS (MBTU) 
NET (MBTU) 
COST/KWH 
G/KWH 
G/PS-H 

3-0 
9.937 

2,8 

4.0 
9,701 

3.B 

5,0 
9,499 

4,8 

6.0 
9.330 

5.8 

7,0 
9.196 

6-8 

8,0 
9,095 

7,8 

9.0 
9.028 

8,8 

10.0 
8,995 

9,8 

11.0 
8,996 

10.8 

12.0 
9,030 

11.8 

12.5 
9.060 

12.3 

13.0 
9,099 

12.8 
10.085 
29.812 
28.640 

$0.0700 
245.53 
178.87 

9.888 
38,805 
37.969 

$0.0683 
239,69 
174,62 

9.714 
47,495 
47,016 

$0.0669 
234.69 
170.98 

9,564 
55.983 
55.852 

$0,0657 
230.53 
167.95 

9.437 
64.371 
64.548 

$0.0647 
227.20 
165.52 

9,333 
72.760 
73.173 

$0,0640 
224,71 
163,71 

9.253 
81,252 
81,057 

$0.0635 
223,06 
162,50 

9,196 
89-949 
89,754 

$0,0633 
222,24 
161,91 

9,163 
98,952 
99,323 

$0,0633 
222,26 
161,92 

9.152 
108.362 
108,365 
$0.0636 
223.11 
162.54 

9.156 
113-252 
112.986 
$0,0638 

223-85 
163.08 

9,166 
118.282 
117,686 
$0,0640 
224,80 
163,77 

WORKSHEET (GROSS) WORKSHEET (NET) 

MEGAWATTS = X 

6,516 
9,036 

0 
11,07 

X*2 
42.458256 

X'^3 XM 
276,658 1802.7035 

HEAT RATE = Y 
Y YX yx '^ i 

9241,5894 60218,197 392381.77 

MEGAWATTS = X 

81,649296 737.78304 6666.6075 9085.82412 82099.507 741851.14 
0 

122.5449 
0 0 0 

1356-572 15017,253 8912.21472 98658.217 1092146,5 
12.366 152.917956 1890.9834 23383,901 9091.56943 112426.35 1390264.2 

0 0 0 0 0 0 

38.988 399.570408 4261.9965 46870.465 36331.1977 353402.27 3616643.6 

a= 
b= 
d= 
e= 
f= 

78,217488 
-50297.128 
-2871.6636 
1469,53502 
27825.3483 

C= 
B= 
A= 

16-9212064 
-354.62618 
10849.0375 

X 
6.516 
9.036 

0 
11,07 

12,366 
0 

X'̂ 2 
42.458256 
81.649296 

0 
122,5449 

152.91796 
0 

X''3 
276,658 

737,78304 
0 

1356.572 
1890.9834 

0 

X'*4 
1802.7035 
6666,6075 

0 
15017.253 
23383.901 

0 

HEAT RATE = Y 
Y YX 

9474,2285 61734,073 
9333,732 84339.602 

0 
9042,9163 
9210,7445 

0 

0 
100105.08 
113900.07 

0 

YX*2 
402259,22 
762092.65 

0 
1108163,3 
1408488,2 

0 

38,988 399.57041 4261.9965 46870.465 37061.621 360078.83 3681003.4 

a= 
b= 
d= 
e= 
f= 

78.217488 
-84713.7 

-4643.191 
1469.535 

27825.348 

C= 
B= 
A= 

11.673904 
-278,6896 
10815,656 
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MAUI ELECTRIC CO., LTD, 
MAALAEA POWER PLANT 
HEAT RATE TEST DATA 

MAUI ELECTRIC COMPANY. INC, 

MPP UNIT NO. 13 
Test Date: 03-12-02 

Tested by: K.lnouye, S.lshikawa 

Maalaea Power Plant 

Subject: Heal Rate Tesling 
Test Date: 03-12-02 
MPP UNIT NO. 13 

Gross Load - (M4-9) 
Gross Load - (M10-13) ~> 

Actual Test Load 
Descriplion\Time 
Ambient air temp 
Manifold Air-Left 
Manifold Air-Right 
Intercooler Water-In 
Intercooler Water-Out 
Jacket Water-In 
Jacket Water-Out 
Exhaust Gas-Lvg T/C-L 
Exhaust Gas-Lvg T/C-R 
Manifold Pressure-Lft 
Manifold Pressure-Rt 

Generator 
Std KWH meter-start 
Std KWH meter-stop 
Demand meter 
Generator volts 
Generalor amps 
Generator vars 

Auxilliaries 
Aux, KWH clock-start 
Aux. KWH clock-end 
Aux. load indicator 
Aux. volts 
Aux. amps 

Fuel Oil 
FO. tank level-start 
F.O. tank level-end 
F,0- meter rdg-start 
F,0- meter rdg-end 
FO. temp. 
F.O. drain tank-start 
F,0. drain tank-end 

Fuel Oil Analysis 
API gravity @ 60 *F. 
Sulfur. Wt, 
Viscosity® 210 *F, 
Higher heating value 

KWH 
KWH 

MWH 

*F. 
*F. 
•F. 

R/L *F. 
R/L -F. 

•F , 

•F. 
•F , 

'F. 
psi 
psi 

XI8 KWI-
XI8 KWH 
XI8 KWh 

V. 
A, 

VARS 

KWH 
KWH 
KW 
V. 
A, 

in. 
in. 

gal. 
gal. 
*F, 
in. 
in. 

% 
SSF 

BTU/gal 

3.1 
6.5 

1 Hr. 
6,624 
0740 

66 
95 
94 

94/90 
96/96 

155 
158 
648 
651 
14.0 
11,0 

7150,3 
7150,7 
0.368 
6950 
635 
3,9 

6992.2 
6992.4 

400 
493 

44 

61619620 
61620090 

113 
0 

4.7500 

36,3 
0,09 

138,738 

4,0 
9,0 

1 Hr. 
9.018 
0858 

75 
110 
109 

100/96 
107/104 

166 
169 
639 
641 
19.0 
19.0 

7150.9 
7151.4 
0,501 
6950 

805 
3,6 

6992,4 
6992,6 

510 
492 

55 

61620270 
61620892 

112 
0 

4.5000 

5.0 
10.0 

1 Hr. 
10,08 
1014 

77 
112 
111 

102/98 
110/108 

172 
175 
639 
639 
21.0 
22.5 

7151.5 
7152.1 

0.56 
6950 

900 
4.0 

6992.6 
6992.8 

510 
491 

55 

61621074 
61621761 

110 
0 

4,5000 

5.6 
11,0 

1 Hr. 
11,016 

1129 
78 

119 
119 

105/103 
116/114 

169 
174 
644 
643 
24.3 
25-5 

7152.2 
7152.8 

0,612 
6950 

970 
3,9 

6992,8 
6992,9 

500 
491 

54 

61621939 
61622691 

111 
0 

4,5000 

6.1 
12.5 

1 Hr, 
12,456 

1245 
82 

129 
132 

110/108 
124/124 

169 
175 
661 
659 
29.5 
30.0 

7153 
7153.7 
0.692 
6900 
1100 
4.0 

6993 
6993,1 

500 
490 

55 

61622914 
61623772 

111 

4,3750 

F.O. Temp. "F, 
F.O. Temp, (Con-,) 
F,0.-start gal, 
F.O.-end gal-
F.O. Drain Tnk-start 
F.O. Drain Tnk-end 
PT RATIO 
KW(Gan,) 
KW (Aux,) 
BTU/gal (Approx.) 
BTU/gal (Test Lab) 

HEAT RATE (APPROX,)-G 
HEAT RATE (APPROX,)-N 
HEAT RATE (ACTUAL)-G 
HEAT RATE (ACTUAL)-N 

NOTE: F,0, 
F.O, Drain 

6.624 
113 

0.9735 
61619620.0 
61620090.0 

0 
4.7500 
18.000 
6,624 

160 
138.095 
138.738 

9.442 
9,676 
9,486 
9,721 

T E S T L O A D S - M W 
9.018 10,08 

112 
0.9740 

61620270.0 
61620892.0 

0 
4,5000 
18.000 
9,018 

160 
138,095 
138.738 

9.210 
9.376 
9.253 
9,420 

110 
0,9750 

61621074,0 
61621761,0 

0 
4.5000 
18.000 
10.080 

160 
138.095 
138.738 

9.116 
9.263 
9.159 
9.307 

11.016 
111 

0.9745 
61621939.0 
61622691.0 

0 
4.5000 
18,000 
11,016 

80 
138,095 
138,738 

9,132 
9,198 
9,174 
9,241 

12.456 
111 

0.9745 
61622914.0 
61623772.0 

0 
4.3750 
18.000 
12.456 

80 
138.095 
138,738 

9,222 
9,282 
9.265 
9.325 

Tank 
Tank 

9.75 gal/in 
2.76 gal/in 
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CALCULATIONS FOR HEAT RATE CURVE 
by: Rodney Jung 

MPP UNIT NO. 13 
Test Date: 03-12-02 

DATA: 
GENERATED (MW) 
HEAT RATE{BTU/MW)G 
HEAT RATE(BTU/MW)N 
NUMBER OF TESTS 
PRICE OF FUEL/BBL 
H.H.V, (BTU/GAL) 

A, B. C CONSTANTS: 
GROSS A= 

B= 
C= 

PREDICTED VALUES: 
GENERATED (MW) 
HEAT RATE(BTU/MW)G 
HEAT RATE(BTU/MW}N 
GROSS (MBTU) 
NET(MBTU) 
COST/KWH 
G/KWH 
G/PS-H 

Fuel Oil Tesled: 

6.624 
9.486 
9.721 

5 
$27,4425 

138,738 

11,484.63 
(439.331) 
20,9154 

3,0 
10,355 
10,701 
31.065 
32,102 

$0,0488 
255.84 
186.39 

Tested By: 

9.018 
9.253 
9,420 

act. 
act. 

4,0 
10,062 
10,379 
40.248 
41.514 

$0.0474 
248,61 
181,12 

03-16-02 
E.Wong 

10,080 
9,159 
9,307 

NETA= 
B= 
C= 

5.0 
9.811 

10,098 
49.054 
50.489 

$0.0462 
242,40 
176,60 

11.016 
9.174 
9,241 

11,914,83 
(466.733) 
20,6645 

6.0 
9,602 
9,858 

57.610 
59,150 

$0.0452 
237.23 
172,83 

12.456 
9,265 
9,325 

7,0 
9,434 
9.660 

66.039 
67,622 

$0.0444 
233.09 
169,82 

8.0 
9.309 
9.503 

74,469 
76.028 

$0,0438 
229.99 
167.55 

9.0 
9,225 
9,388 

83,023 
84,493 

$0.0434 
227.92 
166.05 

10.0 
9.183 
9.314 

91,829 
93.140 

$0,0432 
226.89 
165.29 

11,0 
9.183 
9.281 

101,010 
102,093 
$0,0432 

226,88 
165,29 

12.0 
9.224 
9,290 

110,694 
111,477 
$0.0434 

227.91 
166-04 

12.5 
9.261 
9.309 

115,763 
116,369 
$0,0436 

228-82 
166-70 

13.0 
9,308 
9,340 

121,005 
121,415 
$0,0438 

229.98 
167.54 

WORKSHEET (GROSS) WORKSHEET (NET) 

MEGAWATTS = X HEAT FiATE = Y MEGAWATTS = X 

a= 
b= 
d= 
e= 
f= 

6.624 
9.018 
10.08 

11.016 
12.456 

0 

X''2 
43.877376 
81.324324 

101.6064 
121.352256 
155.151936 

0 

X''3 
290.64374 
733.38275 
1024,1925 
1336,8165 
1932,5725 

0 

X"4 
1925,2241 
6613.6457 
10323,861 

14726,37 
24072,123 

0 

Y 
9486,31286 
9252,96922 
9158,87578 
9174,12267 
9265,43469 

0 

YX 
62837,336 
83443,276 
92321,468 
101062,14 
115410,25 

0 

YX''2 
416234,52 
752491,47 
930600.4 

1113300.5 
1437550.1 

0 

49-194 503.312292 5317,608 57661,224 46337.7152 455074.47 4650177 

96,511824 
-71456,693 
-4165,2099 
1828.09496 
34982,8547 

C= 20.9154411 
B= -439.33086 
A= 11484.6318 

X 
6.624 
9.018 
10.08 

11.016 
12.456 

0 

X'*2 
43.877376 
81.324324 

101.6064 
121.35226 
155.15194 

0 

X'*3 
290.64374 
733-38275 
1024.1925 
1336.8165 
1932.5725 

0 

HEAT RATE = Y 
X"4 Y YX 

1925.2241 9721.1226 64392.716 
6613.6457 9420.1035 84950.493 
10323,861 9306,5996 93810.524 

14726.37 9241.234 101801,43 
24072,123 9325,3276 116156.28 

0 0 0 

YX"2 
426537.35 
766083.55 
945610.08 
1121444.6 
1446842,6 

0 

49.194 503.31229 5317.608 57661,224 47014,387 461111.45 4706518.2 

a= 
b= 
d= 
e= 
(= 

96.511824 
-130328 

-7268,529 
1828,095 

34982,855 

C= 20.664548 
B= -466.7333 
A= 11914.829 

y o n 
^ o > 
^ ^ ?̂  
^ z 
^ p 
to ^ 

o o 
ON 

o 
UJ 
tx 
-J 



MAUI ELECTRIC CO.. LTD. 
MAALAEA POWER PLANT 
HEAT RATE TEST DATA 

MAUI ELECTRIC COMPANY, INC, 

MPP UNIT NO. 13 
Test Date: 09-07-01 

Tested by: E.Cravalho. K.lnouye 

Maalaea Power Plant 

Subject: Heat Rate Testing 
Tesi Date: 09-07-01 
MPP UNIT NO, 13 

Gross Load - (M4-9) 
Gross Load-(M10-13} 

Actual Test Load 
Description\Time 
Ambient air temp 
Manifold Air-Left 
Manifold Air-Right 
Intercooler Water-In 
Intercooler Water-Out 
Jacket Water-In 
Jacket Water-Out 
Exhaust Gas-Lvg T/C-L 
Exhaust Gas-Lvg T/C-R 
Manifold Pressure-Lft 
Manifold Pressure-Rt 

Generator 
Std KWH meter-start 
Std KWH meter-stop 
Demand meter 
Generalor volts 
Generator amps 
Generator vars 

Auxilliaries 
Aux, KWH clock-start 
Aux. KWH clock-end 
Aux. load indicator 
Aux. volts 
Aux, amps 

Fuel Oil 
F,0. tank level-start 
F,0, tank level-end 
F,0, meter rdg-start 
F,0, meter rdg-end 
F,0- temp. 
F.O. drain lank-start 
F,0- drain lank-end 

Fuel Oil Analysis 
API gravity® 60 *F, 
Sulfur, Wl. 
Viscosity @ 210 *F. 
Higher heating value 

KWH 
KWH 

MWH 

'F, 
*F, 
*F, 

R/L *F. 
R/L 'F . 

*F, 
•F. 
*F. 
'F . 
psi 
psi 

X18 KWF 
XI8 KWF 
X18 KWF 

V. 
A, 

VARS 

KWH 
KWH 
KW 
V, 
A, 

in. 
in. 

gal. 
gal. 
*F. 
in. 
in. 

% 
SSF 

BTU/gal 

3.1 
6.5 

1 Hr. 
6,71 
0735 

79 
103 
103 

17/18 
10/11 

165 
168 
712 
714 
12,0 
10,0 

5928,7 
5929,1 

0,373 
6825 

670 
4,4 

6263,7 
6263,8 

400 
485 

45 

60099900 
60100375 

117 
0 

5.0000 

37,2 
0.15 

137,620 

4,0 
9,0 

1 Hr, 
9.14 
0901 

80 
112 
112 

17/18 
10/11 

163 
168 
688 
687 
16,0 
18-0 

5929,3 
5929,8 
0,508 
6900 

800 
3.0 

6263.9 
6264.0 

500 
492 

55 

60100585 
60101225 

115 
0 

4.8750 

5,0 
10,0 

1 Hr, 
10,17 
1023 

82 
119 
119 

17,5/18 
10/11 

167 
172 
688 
684 
19.5 
20,5 

5930.0 
5930.6 
0,565 
6900 

880 
3.1 

6264,1 
6264,2 

425 
490 

47 

60101475 
60102180 

114 
0 

5,0000 

5,6 
11,0 

6,1 
12.5 

1 Hr. 1 Hr, 
11.23 
1159 

84 
128 
129 

17,5/18 
10/11 

179 
185 
693 
385 

23,0 
24,0 

5930.9 
5931.6 
0.624 
6975 

950 
2,8 

6264,4 
6264,6 

750 
490 

83 

60102630 
60103410 

115 
0 

4,8750 

F.O.Temp. *F. 
F.O. Temp. (Corr.) 
F.O.-start gal. 
F.O.-end gal, 
F.O. Drain Tnk-start 
F.O. Drain Tnk-end 
PT RATIO 
KW (Gen,) 
KW (Aux.) 
BTU/gal (Approx.) 
BTU/gal (Test Lab) 

HEAT RATE (APPROX.)-G 
HEAT RATE (APPROX.)-N 
HEAT RATE (ACTUAL)-G 
HEAT RATE (ACTUAL)-N 

NOTE: F.O. Tank 
F.O, Drain Tank 

6,71 
117 

0,9715 
60099900.0 
60100375.0 

0 
5.0000 
18,000 
6.714 

80 
138,095 
137,620 

9,392 
9,505 
9.359 
9.472 

T E S T L O A D S - M W 
9.14 10,17 

115 
0,9725 

60100585,0 
60101225.0 

0 
4,8750 
18,000 
9,144 

80 
138,095 
137.620 

9.328 
9,410 
9.296 
9,378 

114 
0,9730 

60101475.0 
60102180.0 

0 
5.0000 

18,000 
10.170 

80 
138,095 
137,620 

9,248 
9.322 
9,217 
9,290 

11.23 
115 

0,9725 
60102630,0 
60103410,0 

0 
4.8750 
18,000 
11,232 

160 
138,095 
137.620 

9,268 
9,402 
9,236 
9.370 

0 
0 

1-0300 
0.0 
0.0 

0 
0.0000 
18,000 

0 
0 

138,095 
137.620 

ffDlV/0! 
#DIV/0! 
#DlV/0! 
flOlV/O! 

9.75 gal/in 
2.76 gal/in 
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CALCULATIONS FOR HEAT RATE CURVE 
by: Rodney Jung 

MPP UNIT NO. 13 
Test Date: 09-07-01 

DATA: 
GENERATED (MW) 
HEAT RATE(BTU/MW)G 
HEAT FiATE(BTU/MW)N 
NUMBER OF TESTS 
PRICE OF FUEL/BBL 
H H V . (BTU/GAL) 

A, B, C CONSTANTS: 
GROSS A= 

B= 
C= 

PREDICTED VALUES: 
GENERATED (MW) 
HEAT RATE(BTU/MW)G 
HEAT RATE(BTU/MW)N 
GROSS (MBTU) 
NET(MBTU) 
COST/KWH 
G/KWH 
G/PS-H 

Fuel Oil Tested: 

6,714 
9,359 
9,472 

4 
$38,3585 

137.620 

9.776.78 
(80.451) 
2.7865 

3-0 
9,561 
9.968 

28.682 
29.903 

$0,0634 
236-22 
172.09 

Tesled By: 

9.144 
9.296 
9.378 

act. 
acl. 

4,0 
9,500 
9.801 

37,998 
39,204 

$0,0630 
234,71 
170,99 

09-11-01 
E.Wong 

10.170 
9.217 
9,290 

NETA= 
B= 
C= 

5-0 
9.444 
9.660 

47,221 
48.298 

$0.0627 
233,34 
170,00 

11,232 
9,236 
9,370 

10,620.96 
(255.908) 
12.7292 

6.0 
9,394 
9,544 

56.366 
57.263 

$0,0623 
232.11 
169.10 

7,0 
9.350 
9.453 

65.451 
66.173 

$0.0621 
231.02 
168,30 

8,0 
9,312 
9,388 

74.492 
75.107 

$0,0618 
230.06 
167.61 

9-0 
9,278 
9,349 

83,506 
84,140 

$0,0616 
229,25 
167.01 

10.0 
9.251 
9.335 

92.509 
93.348 

$0.0614 
228.57 
166-52 

11.0 
9,229 
9,346 

101.519 
102.808 
$0,0612 

228,02 
166.12 

12.0 
9,213 
9,383 

110.552 
112.597 
$0,0611 

227,62 
165,83 

12,5 
9,207 
9,411 

115,082 
117,638 
$0,0611 

227,47 
165.72 

13,0 
9.202 
9.445 

119,624 
122,790 
$0,0611 

227.35 
165.63 

WORKSHEET (GROSS) WORKSHEET (NET) 

rs = x 
X 

a= 
b= 
d= 
e= 
f= 

6,714 
9,144 
10.17 

11,232 
0 
0 

37.26 

X''2 
45,077796 
83,612736 

103.4289 
126.157824 

0 
0 

358,277256 

44,801424 
-24431.003 
-1389-2527 
794,924531 
14183.1327 

X'̂ 3 
302,65232 
764,55486 
1051,8719 
1417,0047 

0 
0 

3536,0838 

XM 
2032.0077 
6991.0896 
10697,537 
15915,797 

0 
0 

35636,431 

C= 
B= 
A= 

HEAT RATE = 
Y 

9359,24637 
9295.95803 
9216,61573 
9236.04017 

0 
0 

37107,8603 

2.78653288 
-80.451371 
9776,78176 

: Y 
YX 

62837,98 
85002,24 

93732.982 
103739-2 

0 
0 

345312,41 

YX''2 
421894,2 

777260.48 
953264.43 
1165198,7 

0 
0 

3317617.8 

MEGAWATTS = X 
X 
6.714 
9.144 
10-17 

11.232 
0 
0 

37.26 

a= 
b= 
d= 
e= 
f= 

X'*2 
45,077796 
83,612736 

103.4289 
126,15782 

0 
0 

358,27726 

44.801424 
-22886.98 
-1346.254 
794.92453 
14183.133 

X'*3 
302.65232 
764.55486 
1051-8719 
1417.0047 

0 
0 

3536,0838 

X''4 
2032.0077 
6991.0896 
10697.537 
15915-797 

0 
0 

35636.431 

C= 
B= 
A= 

HEAT RATE 
Y 

9472.1104 
9378.0053 

9289.691 
9369.509 

0 
0 

37509.316 

12,729228 
-255.9077 
10620-961 

= Y 
VX 

63595.749 
85752.481 
94476.157 
105238.32 

0 
0 

349062.71 

YX*2 
426981.86 
784120.68 
960822.52 
1182036,9 

0 
0 

3353961.9 
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MAUI ELECTRIC CO., LTD. 
MAALAEA POWER PLANT 
HEAT RATE TEST DATA 

MAUI ELECTRIC COMPANY, INC. 

MPP UNIT NO, 13 
Test Date: 04-18-01 

Tested by: HK 

Maalaea Power Plant 

Subject: He ît Rate Testing 
Test Date: 04-18-01 
MPP UNIT NO, 13 

Gross Load - (M4-9) 
Gross Load - (M10-13) ~> 

Actual Test Load 
Descri ption\Time 

Ambient air temp 
Manifold Air-Left 
Manifold Air-Right 
Inlercooier Water-In 
Intercooler Water-Out 
Jacket Water-In 
Jackel Water-Out 
Exhaust Gas-Lvg T/C-L 
Exhaust Gas-Lvg T/C-R 
Manifold Pressure-Lfl 
Manifold Pressure-Rt 

Generator 
Std KWH meter-start 
Std KWH meter-stop 
Demand meter 
Generator volts 
Generator amps 
Generator vars 

Auxilliaries 
Aux. KWH clock-start 
Aux, KWH clock-end 
Aux, load indicator 
Aux, volts 
Aux, amps 

Fuel Oil 
F.O. tank level-start 
F.O. tank level-end 
F.O. meter rdg-start 
F.O. meter rdg-end 
F.O. temp. 
F.O. drain tank-start 
F.O. drain tank-end 

Fuel Oil Analysis 
API gravity @ 60 'F, 
Sulfur, Wt, 
Viscosity® 210 *F, 
Higher heating value 

KWH 
KWH 

MWH 

•F , 

'F. 
'F, 

R/L *F. 
RfL *F. 

•F, 
'F. 
•F. 
•F. 
psi 
psi 

XI8 KWH 
XI8 KWH 
XI8 KWH 

V, 
A, 

VARS 

KWH 
KWH 
KW 
V, 
A, 

in. 
in. 

gal. 
gal. 
'F, 
in. 
in. 

% 
SSF 

BTU/gal 

3.1 
6.5 

1 Hr. 
6.516 
0708 

71 
107 
100 

100/98 
102/101 

164 
168 
691 
693 
11.5 
9,5 

4139,8 
4140.2 
0,362 
6875 

610 
3.1 

5789.9 
5790,0 

275 
489 

32 

57903800 
57904250 

117 
0 

4.6875 

34.4 
0,09 

138,549 

4.0 
8,0 

1 Hr. 
9.072 
0822 

74 
116 
107 

102/99 
107/106 

166 
168 
672 
672 
16.0 
17.5 

4140.3 
4140.8 

0.504 
6950 

785 
2.5 

5790.0 
5790.1 

370 
494 

41 

57904380 
57905000 

113 
0 

3,6875 

5,0 
9,0 

1 Hr, 
10.062 

0944 
77 

126 
115 

105/105 
113/113 

161 
167 
672 
669 
19,0 
20,2 

4141,0 
4141.5 

0.559 
6950 

865 
2,9 

5790,2 
5790,3 

350 
493 

41 

57905250 
57905930 

112 
0 

4.3125 

5.6 
10,0 

1 Hr. 
10.962 

1108 
80 

133 
122 

109/109 
120/120 

164 
168 
672 
667 
22.0 
23.5 

4141.8 
4142.4 
0,609 
6940 

945 
3.0 

5790.3 
5790.4 

350 
493 

42 

57906210 
57906940 

113 
0 

3-8750 

6,1 
11.0 

1 Hr. 
12.564 

1224 
81 

144 
132 

113/113 
126/127 

168 
174 
678 
672 
28.0 
29,0 

4142,5 
4143,2 

0,698 
6940 
1075 
2.9 

5790,5 
5790,6 

350 
492 

39 

57907160 
57907990 

111 
0 

3,6875 

F.O. Temp. *F, 
F,0. Temp. (Corr.) 
F,0.-start gal. 
F.O.-end gal, 
F,0. Drain Tnk-start 
F.O. Drain Tnk-end 
PT RATIO 
KW (Gen.) 
KW (Aux.) 
BTU/gal (Approx.) 
BTU/gal (Test Lab) 

HEAT RATE (APPROX.)-G 
HEAT RATE (APPROX.)-N 
HEAT FiATE (ACTUAL )-G 
HEAT RATE (ACTUAL )-N 

6,516 
117 

0.9715 
57903800.0 
57904250.0 

0 
4,6875 
18,000 
6.516 

80 
138,095 
138,549 

9,169 
9,283 
9,199 
9,313 

T E S T L O A D S - M W 
9.072 10.062 

113 
0.9735 

57904380,0 
57905000.0 

0 
3.6875 
18,000 
9.072 

80 
138,095 
138,549 

9,133 
9,214 
9,163 
9,245 

112 
0.9740 

57905250,0 
57905930,0 

0 
4,3125 
18,000 
10.062 

80 
138,095 
138,549 

9,032 
9,105 
9,062 
9.135 

10.962 
113 

0.9735 
57906210,0 
57906940.0 

0 
3.8750 
18.000 
10.962 

80 
138.095 
138.549 

8.905 
8.970 
8.934 
9.000 

12.564 
111 

0,9745 
57907160,0 
57907990,0 

0 
3.6875 
18.000 
12.564 

80 
138.095 
138.549 

8.851 
8.907 
8.880 
8.937 

NOTE: F.O, 
F,0. Drain 

Tank 
Tank 

9.75 gal/in 
2.76 gal/in 

- 0 
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CALCULATIONS FOR HEAT RATE CURVE 
by: Rodney Jung Need to redo test. 

MPP UNIT NO. 13 
Test Date: 04-18-01 

DATA: 
GENERATED (MW) 
HEAT RATE(BTU/MW)G 
HEAT RATE(BTU/MW)N 
NUMBER OF TESTS 
PRICE OF FUEL/BBL 
H.H.V. (BTU/GAL) 

A, B, C CONSTANTS: 
GROSS A= 

8= 
C= 

PREDICTED VALUES: 
GENERATED (MW) 
HEAT RATE(BTU/MW)G 
HEAT RATE(BTU/MW)N 
GROSS (MBTU) 
NET(MBTU) 
COST/KWH 
G/KWH 
G/PS-H 

Fuel Oil Tested: 

6.516 
9.199 
9,313 

5 
$42,7842 

138,549 

9.070.71 
62,887 

(6.3653) 

3.0 
9.202 
9.381 

27.606 
28.143 

$0,0677 
227.36 
165,64 

Tesled By: 

9.072 
9.163 
9.245 

acl. 
acl. 

4,0 
9,220 
9,379 

36,882 
37,514 

$0,0678 
227,81 
165,97 

04-24-01 
K, Yokoyama 

10,062 
9.062 
9.135 

NETA= 
B= 
C= 

5.0 
9,226 
9.365 

46.130 
46.827 

$0.0678 
227.95 
166,07 

10.962 
8,934 
9,000 

9.322,70 
35.710 

(5-4376) 

6,0 
9,219 
9.341 

55.313 
56.047 

$0.0678 
227,78 
165,94 

12.564 
8.880 
8.937 

7.0 
9.199 
9.306 

64,393 
65,144 

$0,0676 
227,28 
165,58 

8.0 
9,166 
9,260 

73,331 
74,083 

$0.0674 
226,48 
165,00 

9,0 
9.121 
9.204 

82.090 
82.833 

$0,0671 
225.36 
164,18 

10,0 
9.063 
9,136 

90,631 
91,360 

$0,0666 
223.93 
163.13 

11,0 
8.992 
9.058 

98.915 
99.633 

$0.0661 
222.18 
161.86 

12.0 
8,909 
8.968 

106.905 
107.619 
$0.0655 

220.11 
160.36 

12.5 
8.862 
8.919 

110.778 
111.493 
$0.0652 

218,96 
159,52 

13.0 
8.813 
8.868 

114.563 
115,284 
$0.0648 

217.73 
158.63 

WORKSHEET 

MEGAWATTS = X 

a= 
b= 
d= 
e= 
f= 

6.516 
9.072 

10.062 
10,962 
12.564 

0 

(GROSS) 

X''2 
42,458256 
82,301184 

101,243844 
120,165444 
157,854096 

0 

X''3 
276,658 

746,63634 
1018.7156 
1317.2536 
1983.2789 

0 

HEAT RATE = Y 
XM 

1802.7035 
6773.4849 
10250.316 
14439,734 
24917,916 

0 

Y 
9198.77531 
9162.99155 
9061.99721 
8934.30847 

8879,7683 
0 

YX 
59939.22 

83126.659 
91181.816 
97937.889 
111565.41 

0 

YX'>2 
390563.96 
754125-05 
917471.43 
1073595.1 
1401707.8 

0 

49,176 504.022824 5342,5424 58184.154 45237.8408 443750.99 4537463.4 

101-835144 
-113587.37 
-5861,0933 
1926.88538 
36881,7624 

C= -6,3652889 
B= 62,8868237 
A= 9070.71385 

WORKSHEET 

MEGAWATTS = X 
X 
6-516 
9.072 

10.062 
10.962 
12.564 

0 

49.176 

a= 
b= 
d= 
e= 
f= 

X'̂ 2 
42.458256 
82.3011B4 
101,24384 
120,16544 

157.8541 
0 

504,02282 

101.83514 
-131737.2 
-6840.994 
1926,8854 
36881,762 

(NET) 

X"3 
276.658 

746.63634 
1018.7156 
1317.2536 
1983.2789 

0 

5342.5424 

X''4 
1802,7035 
6773,4849 
10250,316 
14439,734 
24917,916 

0 

58184,154 

C= 
B= 
A= 

HEAT RATE 
Y 

9313,1168 
9244,5128 
9134,6239 
8999,9898 
8936,6717 

0 

45628-915 

-5.437565 
35-710373 
9322,6957 

= Y 
YX 

60684,269 
83866,22 

91912.586 
98657.889 
112280,34 

0 

447401.31 

YX*2 
395418,7 

760834.35 
924824.44 
1081487,8 
1410690.2 

0 

4573255.5 
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HEAT RATE SUMMARY 
Data from 2005 Source Testing 

CA-lR-73 
DOCKETNO. 2006-0387 
Page 333 of 362 

Unit sc/cc 
14 SC 
14 SC 
14 SC 
14 SC 

14 CC 
14 CC 

uce 
14 CC 

16 SC 
16 SC 
16 SC 
16 SC 

16 CC 
16 CC 
16 CC 
16 CC 

17 SC 
17 SC 
17 SC 
17 SC 

19 SC 
19 SC 
19 SC 
19 SC 

Load 
100% 
75% 
50% 
25% 

100% 
75% 
50% 
25% 

100% 
75% 
50% 
25% 

100% 
75% 
50% 
25% 

100% 
75% 
50% 
25% 

100% 
75% 
50% 
25% 

Avg. MW 
(CT Only) 

20.85 
18.79 
12.42 
6.94 

20,45 
18,44 
12,64 
6,27 

21.68 
18.49 
12.34 
6.29 

21-9 
18.21 
12,43 
6,43 

22.01 
18.54 
12.38 
6.24 

21.45 
18.48 
12.41 
6.2 

Calc. MW 
20.89 
18.95 
12.48 
6.94 

27.37 
24.98 
17.44 
10.96 

21.22 
18.50 
12.42 
6.35 

27.15 
23.02 
17.80 
10.84 

Fuel Value 
(BTU/gal.) 

139,564 
139,885 
139,797 
139.375 

139,802 
139,811 
139,441 
139,788 

139,172 
138,926 
139,383 
140,056 

138,844 
139,000 
139,064 
139,206 

138,402 
138,021 
138.029 
138,330 

138,174 
138,174 
137,990 
138,133 

Volume Flow 
(K#/hr) 

11.81 
10.87 
7.99 
5.49 

11.73 
10,84 
7.80 
5.06 

11.89 
10.42 
7.64 
4.95 

12.02 
10,35 
8-25 
5.25 

N.A. 
NA. 
N,A. 
N.A. 

N.A. 
N.A. 
N.A. 
N.A, 

Heatrate 
(BTU/KWHR) 

11.065.74 
11.255.69 
12.556.52 
15,471.17 

8.406.17 
8,511.77 
8,750.22 
9,051.23 

10,937.99 
10.978.37 
12.029.75 
15.326.14 

8,621.43 
8,765.13 
9,038.95 
9.459.95 

10,536.51 
11,179.15 
11,801.08 
15,580.83 

10.539.38 
10.849.46 
12.016.02 
16,501.95 

Test Date 
04/26-27/05 

04/28/05 
04/23/05 
04/23/05 

04/25-26/05 
04/22/05 
04/22/05 
04/29/05 

05/04/05 
05/03/05 
04/30/05 
04/30/05 

05/10/05 
05/10/05 
05/05/05 
05/05/05 

03/17/05 
03/21/05 
03/18/05 
03/15/05 

03/14/05 
03/14/05 
03/11/05 
03/16/05 



E M D ( X I , X 2 , M1-M3) A V E R A G E H E A T R A T E (2002-2005) 
Gross X2 GROSS INPUT VALUES* 

Heat rate 

A 0,0000 
B 10.4128 
C 0.0000 

Assume heat rate calculation consistent for all EMD units. 

3/14/2006 

(MW) 

0,00 
0,50 
1,00 
1,50 
2,00 
2,50 
2.69 

{BTU' KWH) 

10.413 
10.413 
10.413 
10.413 
10.413 
10.413 
10.413 

(MBTUfrl) 

5,21 
10.41 
15.62 
20,83 
26.03 
28,05 

i ^ 
0,00 
0,25 
1,00 
2,25 
4.00 
6,25 
7,25 

x̂  
0.00 
0-13 
1.00 
3.38 
8.00 

15.63 
19.54 

x' 
0.00 
0.06 
1.00 
5-06 

16,00 
39.06 
52.62 

xy 
0.00 
2.60 

10.41 
23,43 
41,65 
65.08 
75.54 

x \ 
0.00 
1.30 

10.41 
35-14 
83-30 

162.70 
203.44 

Heat Rate Constant 
7 A 

B 
C 

0.0000 
10-4128 

0.0000 
10,19 106.14 21 48 114 219 496 det = 

148.75 

Heat Rate 
Cuve 

MW 
0,4 
0.5 
1.0 
1.5 
2,0 
2.5 
3-0 

Jtufltwti 
10,412.8 
10,412-8 
10,412.8 
10.412.8 
10,412.8 
10.412.8 
10.412.8 

y o n 
^ o > 
a n -̂  
^ TZ TS 
UJ f-m I 

^ m ^ 
* • H UJ 

^ Z 
f ^ IO 

o o 
ON 

o 
UJ 
QO 
- J 



EMD ( X I , X2, M1-M3) AVERAGE HEAT RATE (2002-2005) 
Gross XI GROSS INPUT VALUES* 

Heat rate 
A 0 .0000 (MW) (BTU/KWM) 

B 

Assume heat rate calculation consistent for all EMD units. 

10.2217 
0.0000 

3/2/2005 

0,00 
0.50 
1.00 
1.50 
2.00 
2.50 
2.66 

10,222 
10,222 
10,222 
10,222 
10,222 
10.222 
10,222 

(MBTU/H) 

5.11 
10.22 
15.33 
20.44 
25.55 
27.19 

x= 
0,00 
0.25 
1,00 
2,25 
4,00 
6,25 
7,08 

X 

0,00 
0,13 
1,00 
3,38 
8,00 

15,63 
18-82 

X 

0,00 
0.06 
1.00 
5,06 

16,00 
39.06 
50.06 

xy 
0,00 
2,56 

10,22 
23,00 
40,89 
63-89 
72.32 

x^y 
0.00 
1.28 

10,22 
34.50 
81.77 n= 

159.71 
192.38 

Heat Rate Constant 
7 A 

B 
C 

0,0000 
10,2217 
0,0000 

10.16 103.85 21 47 111 213 480 det = 
140.90 

Heat Rate 
Curve 

MW 
0.4 
0.5 
1.0 
1.5 
2,0 
2,5 
3.0 

3tu/kwh 
10,221.7 
10,221.7 
10,221.7 
10,221.7 
10,221.7 
10,221.7 
10,221.7 

y o n ^ o> 
Cl n -^ 
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EMD ( X I , X2, M1-M3) AVERAGE HEAT RATE (2002-2005) Assume heat rale calculation consistent for all EMD units. 
Gross 

A 
B 
C 

X2 

0,0000 
10,0931 
0,0000 

3/5/2005 

GROSS INPUT VALUES* 
Heat rate 

( M W ) (aTU/ KWX) 

0-00 
0.50 
1-00 
1.50 
2.00 
2.50 
2.71 

10,21 

10.093 
10.093 
10,093 
10,093 
10,093 
10,093 
10,093 

(MBTU/H) 

5,05 
10,09 
15,14 
20.19 
25.23 
27.35 

103.05 

x̂  
0,00 
0,25 
1,00 
2,25 
4.00 
6.25 
7.34 

21 

x̂  
0.00 
0,13 
1,00 
3,38 
8,00 

15,63 
19,90 

48 

x̂  
0,00 
0,06 
1,00 
5,06 

16,00 
39.06 
53,94 

115 

xy 
0,00 
2,52 

10,09 
22,71 
40.37 
63.08 
74.12 

213 

0,00 
1,26 

10,09 
34,06 
80,74 n= Heat Rate Constant 

157.71 7 A 0.0000 
200.88 B 10.0931 

C 0.0000 
485 det = 

152,93 

Heat Rate 
Curve 

MW btu/kwh 
0,4 10.093,1 
0.5 10.093,1 
1.0 10.093,1 
1.5 10.093,1 
2.0 10.093,1 
2.5 10.093,1 
3.0 10.093,1 

X 
sa 

era 
o 
UJ 
UJ 
ON 

o 
UJ 
ON 
to 

n 
> 

o 
o 
n 

TZ 

Z 

q 
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O 
UJ 
oo 
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EMD ( X I , X2, M1-M3) AVERAGE HEAT RATE (2002-2005) Assume heat rate calculation consistent for all EMD units. 
Gross 

A 
B 
C 

XI 

0,0000 
10.3525 
0,0000 

3/19/2004 

GROSS INPUT VALUES* 
Heat rate 

( M W ) (BTU/ KWH) 

0.00 
0-50 
1.00 
1.50 
2.00 
2.50 
2.65 

10.15 

10,352 
10.352 
10,352 
10,352 
10,352 
10,352 
10,352 

(MBTU/H) 

5,18 
10.35 
15,53 
20,70 
25,88 
27,40 

105.04 

x̂  
0,00 
0,25 
1,00 
2,25 
4,00 
6,25 
7,00 

21 

x̂  
0,00 
0.13 
1,00 
3,38 
8,00 

15,63 
18,54 

47 

x̂  
0,00 
0,06 
1.00 
5.06 

16,00 
39.06 
49.07 

110 

xy 
0.00 
2.59 

10.35 
23,29 
41,41 
64,70 
72.52 

215 

x^y 
0.00 
1.29 

10.35 
34,94 
82.82 n= Heat Rate Constant 

161,76 7 A 0,0000 
191,93 B 10.3525 

C 0-0000 
483 del = 

137.94 

Heat Rate 
Curve 

MW btu/kwh 
0.4 10,352.5 
0.5 10,352.5 
1,0 10,352.5 
1,5 10,352.5 
2,0 10,352.5 
2,5 10,352.5 
3,0 10,352.5 

-0 
sa 

tra 
o n .- o > ") o ^ 

^-'.TZTp 
ffl -LJ 
H UJ 

z ^ o 
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o 
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o 
UJ 
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EMD (XI, X2, M1-M3) AVERAGE HEAT RATE (2002-2005) Assume heat rale calculation consistent for all EMD units. 
Gross 

A 
B 
C 

X2 

0.0000 
10.1711 
0.0000 

3/19/2004 

GROSS INPUT VALUES* 
Heat rate 

( M W ) (BTU/KWH) 

0,00 
0,50 
1,00 
1.50 
2.00 
2,50 
2.74 

10,24 

10,171 
10,171 
10,171 
10,171 
10,171 
10,171 
10,171 

(MBTU/H) 

5,09 
10.17 
15.26 
20-34 
25.43 
27.83 

104.12 

x^ 
0,00 
0,25 
1,00 
2,25 
4,00 
6,25 
7.49 

21 

x^ 
0,00 
0.13 
1.00 
3.38 
8.00 

15.63 
20-50 

49 

x* 
0.00 
0.06 
1.00 
5.06 

16,00 
39.06 
56.09 

117 

xy 
0-00 
2.54 

10.17 
22.88 
40.68 
63.57 
76-17 

216 

x^y 
0.00 
1.27 

10.17 
34.33 
81.37 n= Heat Rate Constant 

158,92 7 A 0.0000 
208,47 B 10.1711 

C 0,0000 
495 det = 

159.98 

Heat Rate Curve 
calculated 

MW btu/kwh 
0,4 10.171.1 
0,5 10,171,1 
1-0 10,171,1 
1.5 10.171,1 
2.0 10.171,1 
2.5 10.171.1 
3.0 10,171.1 

y o n 
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^ z 
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EMD (X1. X2, M1-M3) AVERAGE HEAT RATE (2002-2005) 
Gross X I GROSS INPUT VALUES* 

Heat rate 

A 0,0000 
B 10,4756 
C 0,0000 

Assume heat rale calculation consistent for all EMD units. 

3/13/2002 

(MW) 

0,00 
0,50 
1,00 
1,50 
2,00 
2,50 
2,66 

(BTU/ KWH) 

10,476 
10,476 
10.476 
10,476 
10,476 
10,476 
10.476 

(MBTU/H) 

5.24 
10.48 
15.71 
20-95 
26.19 
27.83 

0,00 
0.25 
1,00 
2,25 
4,00 
6,25 
7,06 

x^ 
0.00 
0.13 
1.00 
3.38 
8.00 

15.63 
18.75 

x' 
0,00 
0,06 
1,00 
5,06 

16,00 
39,06 
49,81 

xy 
0.00 
2,62 

10.48 
23.57 
41.90 
65.47 
73.94 

x^V 
0,00 
1.31 

10.48 
35.36 
83.80 

163.68 
196.42 

Heat Rate Constant 
7 A 0,0000 

B 10,4756 
C 0,0000 

10.16 106.40 21 47 111 218 491 det = 
140.15 

Heat Rate 
Curve 

MW 
0.4 
0.5 
1-0 
1.5 
2.0 
2.5 
3.0 

btu/kwh 
10,475.6 
10,475-6 
10,475-6 
10.475-6 
10,475-6 
10.475.6 
10.475.6 

^ o> 
^:i 7^ ?=• 
>5 ffl ^ 
o : ; ^ ^ 
~*t z 

^ p 
t ^ to o o 
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o 
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MX1-M3 AVERAGE HEAT RATE (2002-2006) 
NET EMDs (MX1, MX2, M1, M2, M3) 

CA-IR-73 
DOCKETNO. 2006-0387 
Page 340 of 362 

Single Source test ABC Derivation summary 
EMDs 

A 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

8 
10,41283 
10,09312 
10,22166 
10.17109 
10,35248 
10,47561 

C 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

Date of test 
3/14/2006 

3/5/2005 
3/2/2005 

3/19/2004 
3/19/2004 
3/13/2002 

Average of all 6 tests (gross) 0.0000 10.2878 0,0000 

Note: 
1, A and C values are "0.0000" here since the EMD units are either always at NTL, or al 0. 
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NETK1 
TOOTTf RalB Case 
A 14.0467 
B 9 4630 
C 0 820B 

NET INPUT VALUES* 
H«8t rate 

(MW) (a ru / KWH} (MBTU(H) 

VM001 

6/15^001 

9/6/2001 

11/26«001 

2/4/200! 

4/25/2O02 

7/29/2002 

12/5/2002 

1/23/2 0O3 

2/28/2003 

4/23/2003 

7/17/2 0O3 

12/5/2003 

t/21/2004 

3/1S/2004 

5/22/2004 

g/1S/2004 

12/2/2004 

1/31/2005 

3/28/2005 

6/18/2005 

a/19/2005 

11IS/2005 

1,75 
2.95 
3.94 
4,74 
183 
3.03 
3.69 
4.69 
1,74 
2.94 
394 
4.73 
1,76 
2.96 
3.94 
4.72 
1,78 
2.98 
3.97 
4.76 
1,77 
2.97 
3 97 
4,77 
1.76 
2,95 
3.95 
4.75 
1,78 
2.98 
3,97 
4,76 
1,74 
2.94 
3.93 
4.72 
1,78 
2.98 
3.97 
4.77 
1.77 
2,97 
3 97 
4,76 
1.77 
2 97 
3.96 
4,76 
1.78 
2.98 
3 97 
4,76 
1.77 
2.95 
3 95 
4.T5 
1,73 
2.93 
3.91 
4.71 
1,72 
292 
3.91 
4,71 
1.76 
2.96 
3 95 
4,74 
1,76 
2.96 
3.95 
4,74 
1,77 
2,97 
396 
4.75 
1.77 
2.97 
3 95 
4.74 
1,77 
2.97 
3.96 
4.75 
1.73 
2 93 
3 93 
4.73 
1.75 
2,75 
3.74 

18107.45 
16822.26 
16298.15 
16236.81 
20347 04 
18904.33 
17921.7B 
17279.53 
17867.99 
16704.01 
16166,70 
16020.05 
17627,13 
16703.32 
16214 SB 
16008 32 
21367 46 
17760.98 
16403 68 
16396.58 
16597.56 
17291,53 
16621.66 
16359.69 
1BZS6.73 
17181.71 
16530.05 
16184.93 
17465.72 
16843.59 
16434.91 
16179.61 
17784.44 
16939.35 
16459 44 
16222.34 
17213 41 
16554.58 
16296 94 
16281.53 
16927,75 
16459.2S 
16155.73 
16969.79 
18168 43 
17261 48 
16660.26 
16280 46 
16495.50 
17139.56 
16407.03 
16081,13 
19411,96 
16647.23 
15643.62 
15692.34 
18625.12 
17159,16 
16913.96 
17356.92 
18869 67 
15691,40 
14632.03 
14824.64 
17444.20 
16272 03 
15856.10 
15890 48 
17613.13 
15170 75 
14480 49 
14808 67 
17976.78 
15704.11 
14786.26 
14691,93 
21915 02 
19403 43 
17621.82 
16400.35 
16745 45 
15893,79 
15680.00 
15833,58 
22194.65 
19784 BS 
16556.06 
18083.26 
17754.16 
16981,04 
1B349.S2 

31.69 
4B63 
64.21 
76.96 
37.24 
57,28 
69.72 
81.04 
3109 
49.11 
63,70 
75,77 
31,02 
49 44 
63 89 
75.56 
38 03 
52,93 
65.12 
78 05 
32,92 
51,36 
65.99 
78.04 
32,18 
50.69 
65.29 
76 88 
31.09 
50,19 
6S25 
77.02 
30.94 
4B80 
64.69 
7B.57 
30 64 
49 33 
64,70 
77 66 
29 96 
48 88 
64,14 
76.02 
32.16 
51,27 
65.97 
77.49 
32,92 
5108 
65,14 
76 55 
34.36 
49.11 
61,79 
74.54 
32,22 
50.28 
66.13 
81,75 
32 46 
45 82 
57.21 
69.83 
30.70 
48.17 
62.63 
75.32 
31.00 
44.91 
57 20 
70,19 
3182 
46.64 
58.55 
69,79 
38.79 
S7.63 
G9.61 
77,74 
29 64 
47.20 
62 09 
75 21 
38 40 
57,97 
72.93 
B5.53 
31,07 
46.70 
61,15 

3 
9 
16 
22 
3 
9 
15 
22 
3 
9 
16 
22 
3 
9 
16 
22 
3 
9 
16 
23 
3 
9 
16 
23 
3 
9 
16 
23 
3 
9 
16 
23 
3 
9 
15 
22 
3 
9 
16 
23 
3 
9 
16 
23 
3 
9 
16 
23 
3 
9 
16 
23 
3 
9 
16 
23 
3 
9 
15 
22 
3 
9 
15 
22 
3 
9 
16 
22 
3 
9 
16 
22 
3 
9 
16 
23 
3 
9 
16 
22 
3 
9 
16 
23 
3 
9 
15 
22 
3 
6 
14 

5 
26 
61 
106 
6 
28 
69 
103 
5 

25 
61 
106 
5 

26 
61 
105 
6 
26 
63 
108 
6 
26 
63 
109 
5 
26 
62 
107 
6 
26 
63 
108 
5 
25 
61 
105 
6 
26 
63 
109 
6 
26 
63 
108 
6 
26 
62 
108 
6 
26 
63 
108 
6 
26 
62 
107 
5 
25 
60 
104 
5 

25 
60 
104 
5 
26 
62 
106 
5 
26 
62 
106 
6 
26 
62 
107 
6 
26 
62 
106 
6 
26 
62 
107 
5 

25 
61 
106 
5 

21 
52 

9 
76 
241 
505 
11 
84 

229 
434 

9 
75 
241 
501 
10 
77 
241 
496 
10 
79 

246 
513 
10 
78 

248 
518 
10 
76 

243 
509 
10 
79 

248 
513 
9 

75 
239 
496 
10 
79 

248 
516 
10 
78 

248 
513 
10 
76 

246 
513 
10 
79 

246 
513 
10 
76 

243 
509 

9 
74 

234 
492 

9 
73 

234 
492 
10 
77 
243 
505 
10 
77 
243 
505 
10 
78 

246 
509 
10 
78 
243 
505 
10 
78 

246 
509 

9 
74 
239 
501 
9 

57 
196 

55 
148 
253 
365 
66 
174 
271 
380 
54 
144 
251 
356 
55 
148 
252 
357 
68 
158 
259 
372 
58 
153 
262 
372 
57 
150 
258 
365 
55 
150 
259 
367 
54 
146 
254 
361 
55 
147 
257 
370 
53 
145 
255 
362 
57 
152 
261 
369 
59 
152 
259 
364 
61 
145 
244 
354 
56 
147 
259 
385 
56 
134 
224 
329 
54 
143 
247 
357 
55 
133 
226 
333 
56 
139 
232 
331 
69 
171 
275 
366 
52 
140 
246 
357 
66 
170 
287 
405 
54 
128 
229 

97 
432 
997 
1729 
125 
526 
1055 
1783 >v 
94 

424 
989 
1695 
96 

433 
992 
1683 
121 
470 
1026 
1768 
103 
453 
1040 
1776 
100 
441 
1019 
1735 
99 

446 
1028 
1745 
94 

430 
999 
1706 
97 
438 
1020 
1767 
94 

431 
1011 
1722 
101 
452 
1035 
1756 
104 
454 
1027 
1734 
108 
427 
964 
1682 
96 

432 
1011 
1814 
96 
391 
875 
1549 
95 

422 
977 
1692 
96 
393 
892 
1577 
100 
411 
918 
1575 
122 
508 
1086 
1747 
93 

416 
974 
1697 
115 
498 
1126 
1914 
95 
353 
855 

Heal Rals 
Con«ta<il 

112 A 14 0467 
B 9 4630 
C 0 8208 

Heat Rata 
Curva 

IMu/kwh 
2.0 16.128 
2,5 
3.0 
3.5 
4.0 
4.5 
50 
5.5 

17,134 
16,607 
16,349 
16,258 
16,278 
16,376 
16,531 



CA-IR-73 
DOCKETNO. 2006-0387 
Page 342 of 362 

2/25/2006 

5/19/2006 

aiiTnooG 

474 
534 
5 74 
1,78 
2.78 
3.78 
4.75 
5 35 
5.75 
1.77 
2.77 
3 75 
4.74 
534 
5,74 
1.77 
2.77 
3,75 
4,74 
5.34 
5.74 

15859 61 
15633 63 
15511.30 
17151,58 
16326.63 
15823.72 
15636.85 
15677,39 
15766.03 
18337.92 
1609330 
1531391 
16000 03 
17116.10 
18151,57 
22825.39 
18079.20 
1SSS6 49 
16247 25 
17689.39 
19161.50 

75 17 
83 4B 
89.03 
30.53 
45.39 
59 81 
74 28 
S3 87 
90.67 
32 46 
44.58 
57.43 
75 84 
91.39 
104,19 
40 40 
50.08 
59,57 
77.01 
94 46 
109 99 

22 
29 
33 
3 
6 
14 
23 
29 
33 
3 
8 
14 
22 
29 
33 
3 
6 
14 
22 
29 
33 

106 
152 
1S9 
6 

21 
54 
107 
153 
190 
6 

21 
53 
106 
152 
189 
6 
21 
S3 
106 
152 
169 

03.36 

505 
813 
1086 
10 
60 

204 
509 
819 
1093 
10 
59 
198 
505 
813 
1086 

10 
59 
198 
505 
813 
1086 

29068.69 

356 
446 
511 
54 
126 
226 
3S3 
449 
621 
57 
123 
215 
359 
488 
596 
72 
139 
223 
365 
504 
631 

25357,53 

1689 
2381 
2933 
97 

351 
855 
1676 
2401 
2998 
t02 
342 
808 
1704 
2606 
3433 
127 
384 
838 
1730 
2694 
3624 

3764342,559 
106952,18 



K1 Net Heat Rate 

20,000 

19,000 

18,000 

X 

•—2001-06AVG 
X 6/15/2001 
+ 11/26/2001 
- 4/25/2002 

12/5/2002 
2/28/2003 
7/17/2003 
1/21/2004 
5/22/2004 
12/2/2004 
3/28/2005 
8/19/2005 
2/25/2006 
8/12/2006 

15.000 

14,000 

1/5/2001 
• 9/6/2001 
- 2/4/2002 

7/29/2002 
X 1/23/2003 
- 4/23/2003 
• 12/5/2003 
X 3/15/2004 
• 9/18/2004 
- 1/31/2005 

• 6/18/2005 
11/5/2005 

• 5/19/2006 

2.0 2.5 3.0 3.5 4.0 

MW 

4.5 5.0 5.5 6.0 
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KZ AVERAGE HEAT RAT^ [2001 -2006) 

NETK2 
2007TY Rate Case 

A 7.7579 
B 12.9351 
C 0,3343 

NET INPUT VALUES' 

Heat rata 

(MW) (BTU/KWH) 
(MblU/M 

1/8/2001 

1/31/2001 

6/8/2001 

9/19/2001 

12/26/2001 

2/1/2002 

4/24/2002 

B/14/2002 

12/23/2002 

1/20/2003 

6/23/2003 

1.77 
2,77 
3.75 
4,75 
5,34 
5,74 
1,79 
2,79 
3,78 
4,76 
5,36 
5,76 
1,77 
2,77 
3,76 
4,76 
5,36 
5,75 
1,77 
2.77 
3,77 
4,75 
5,35 
5,75 
1.76 
2.76 
3.75 
4.74 
5,34 
5,74 
1,76 
2,76 
3,75 
4,75 
5.35 
5,75 
1,78 
2,78 
3.76 
4,76 
5,35 
5.76 
1,76 
2,76 
3,77 
4,76 
5,35 
5,75 
1,76 
2,76 
3,76 
4.75 
5,34 
5,74 
1,77 
2,77 
3.76 
4,76 
5,35 
5,74 
1.76 
2.76 
3.75 
4.75 
5.30 
5.70 

17,736 
16,910 
16,373 
16,126 
16,116 
16,167 
17,631 
16,832 
16,350 
16,185 
16,237 
16,335 
18,184 
16,558 
15,689 
15,578 
15,875 
16,225 
17,189 
16.586 
16,205 
16,045 
16,055 
16.105 
20,379 
19,493 
18,951 
18,753 
18,799 
18,898 
22,461 
20,047 
18,660 
18,302 
18,580 
18,971 
17,734 
16,887 
16,334 
16,074 
16,059 
16,107 
17,674 
16,664 
16,034 
15,783 
15,813 
15,910 
17,653 
16,951 
16,437 
16,109 
16,003 
15,970 
17,547 
16.825 
16,419 
16,328 
16,425 
16,552 
18.487 
17,499 
16,815 
16,436 
16,355 
16,363 

xy x y 

31.39 
46,84 
61,40 
76,60 
86,06 
92,80 
31,56 
46,96 
61,80 
77,04 
87,03 
94,09 
32,19 
45,87 
58,99 
74,15 
65,03 
93,29 
30.42 
45,94 
61,09 
76,21 
85,89 
92,61 
35,87 
53 80 
71,07 
88.89 

100.39 
108,48 
39.53 
55,33 
69.98 
86,93 
99,40 

109,08 
31,57 
46,95 
61,42 
76,51 
85.91 
92,78 
31,11 
45,99 
60,45 
75.12 
84,60 
91,48 
31,07 
46,79 
61.80 
76,52 
85.46 
91.67 
31,06 
46,61 
61.73 
77.72 
87.87 
95.01 
32.54 
48.30 
63.06 
78.07 
86,68 
93.27 

3 
B 

14 
23 
29 
33 

3 
8 

14 
23 
29 
33 
3 
8 

14 
23 
29 
33 
3 
8 

14 
23 
29 
33 

3 
8 

14 
22 
29 
33 

3 
8 

14 
23 
29 
33 

3 
8 

14 
23 
29 
33 
3 
8 

14 
23 
29 
33 

3 
8 

14 
23 
29 
33 

3 
8 

14 
23 
29 
33 

3 
8 

14 
23 
28 
32 

6 
21 
53 

107 
152 
189 

6 
22 
54 

108 
154 
191 

6 
21 
53 

108 
154 
190 

6 
21 
54 

107 
153 
190 

5 
21 
53 

106 
152 
189 

5 
21 
53 

107 
153 
190 

6 
21 
53 

108 
153 
191 

5 
21 
54 

108 
153 
190 

5 
21 
53 

107 
152 
189 

6 
21 
53 

108 
153 
189 

5 
21 
53 

107 
149 
185 

10 
59 

198 
509 
813 

1086 
10 
61 

204 
513 
825 

1101 
10 
59 

200 
513 
625 

1093 
10 
59 

202 
509 
819 

1093 
10 
58 

198 
505 
813 

1086 
10 
56 

198 
509 
819 

1093 
10 
60 

200 
513 
819 

1101 
10 
58 

202 
513 
819 

1093 
10 
58 

200 
509 
813 

1086 
10 
59 

200 
513 
819 

1086 
10 
58 

198 
509 
789 

1056 

56 
130 
230 
364 
460 
533 

56 
131 
234 
367 
466 
542 

57 
127 
222 
353 
456 
536 

54 
127 
230 
362 
460 
532 
63 

148 
266 
421 
536 
623 

70 
153 
262 
413 
532 
627 

56 
131 
231 
364 
460 
534 

55 
127 
228 
358 
453 
526 
55 

129 
232 
363 
456 
526 

55 
129 
232 
370 
470 
545 

57 
133 
236 
371 
459 
532 

98 n 
359 
863 

1,728 
2,454 
3,058 

101 
366 
883 

1.746 
2.500 
3,122 

101 
352 
834 

1,680 
2,445 
3,084 

95 
353 
868 

1.720 
2.458 
3,062 

111 
410 
999 

1,997 
2,863 
3,574 

122 
421 
984 

1,961 
2,845 
3,607 

100 
363 
868 

1,734 
2,459 
3,078 

96 
350 
859 

1,702 
2,422 
3,025 

96 
356 
874 

1.726 
2,437 
3,020 

97 
358 
873 

1,761 
2,515 
3.130 

101 
368 
887 

1.762 
2,435 
3,030 

Heat Rate 
Constant 

138 A 7,7579 
B 12,9351 
C 0,3343 

Heat Rate Curve 
MW btu/kwh 
2,0 
2.5 
3,0 
3.5 
4.Q 
4.5 
5 0 
5.5 

17482,57103 
16873,9145 

16523,85345 
16321.56126 
16211.62459 
16163,25828 
16157.99122 
16164.06907 
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8/27/2003 

10/25/2003 

2/13/2004 

6/16/2004 

8/16/2004 

10/4/2004 

3/12/2005 

6/2/2005 

10/3/2005 

11/21/2005 

2/13/2006 

5/4/2006 

8/1/2006 

1,77 
2,77 
3,76 
4.75 
5.34 
5,74 
1,77 
2,77 
3.76 
4.75 
5,35 
5.75 
1.77 
2.77 
3,75 
4.75 
5,35 
5,75 
1,76 
2.76 
3,76 
4,75 
5,34 
5,74 
1,76 
2,96 
3.96 
4,75 
1,80 
2,80 
3,80 
4,77 
5,37 
5,74 
1,76 
2,76 
3,76 
4,76 
5,36 
5,76 
1,76 
2,76 
3,75 
4,75 
5,35 
5,75 
1,79 
2,99 
3,98 
4,77 
1,76 
2,76 
3,75 
4,75 
5,35 
5,75 
1,77 
2,77 
3,77 
4,77 
5,37 
5.77 
1,78 
2,78 
3,78 
4,77 
5,36 
5,76 
1.78 
2,98 
3,97 
4,77 

19,749 
17,900 
16,810 
16,479 
16,645 
16,908 
18,366 
17,366 
16,642 
16,192 
16,055 
16,018 
19,460 
18,322 
17,516 
17,043 
16,919 
16,902 
16,980 
16,613 
16.358 
16.215 
16,183 
16,184 
17,278 
16,591 
16,115 
15,797 
16,349 
15,724 
15,266 
14,975 
14.881 
14,852 
15,278 
14,984 
15,000 
15,325 
15,668 
15,959 
16,005 
15,564 
15,231 
15,005 
14,922 
14,888 
17,359 
15,987 
15,333 
15,131 
17,557 
16,336 
15,667 
15,549 
15,743 
15,982 
15,705 
15,036 
14,712 
14,735 
14,914 
15,103 
17,104 
16,082 
15,443 
15,187 
15,217 
15,314 
16,376 
15,882 
15,806 
15,965 

34,96 
49,58 
63,21 
78,28 
88.89 
97,05 
32,51 
48.10 
62,57 
76.91 
85.89 
92,10 
34,45 
50.75 
65.68 
80,95 
90,51 
97,19 
29.89 
45,85 
61,51 
77,02 
86,42 
92,89 
30.41 
49,11 
63.81 
75,03 
29,43 
44,03 
58,01 
71.43 
79,91 
85,25 
26,89 
41,36 
56.40 
72,95 
83.98 
91,93 
28,17 
42,96 
57,11 
71,27 
79,83 
85,60 
31,07 
47,80 
61.03 
72.17 
30.90 
45,09 
58,75 
73,86 
84,22 
91,90 
27,80 
41,65 
55,47 
70,28 
80,09 
67.14 
30.44 
44,71 
58,38 
72,44 
81,57 
88,21 
29,15 
47,33 
62,75 
76,15 

3 
8 

14 
23 
29 
33 

3 
8 

14 
23 
29 
33 

3 
8 

14 
23 
29 
33 

3 
8 

14 
23 
29 
33 

3 
9 

16 
23 

3 
8 

14 
23 
29 
33 

3 
8 

14 
23 
29 
33 
3 

a 
14 
23 
29 
33 

3 
9 

16 
23 

3 
8 

14 
23 
29 
33 

3 
8 

14 
23 
29 
33 

3 
8 

14 
23 
29 
33 

3 
9 

16 
23 

6 
21 
53 

107 
152 
189 

6 
21 
53 

107 
153 
190 

6 
21 
53 

107 
153 
190 

5 
21 
53 

107 
152 
189 

5 
26 
62 

107 
6 

22 
55 

109 
155 
189 

5 
21 
53 

108 
154 
191 

5 
21 
53 

107 
153 
190 

6 
27 
63 

109 
5 

21 
53 

107 
153 
190 

6 
21 
54 

109 
155 
192 

6 
21 
54 

109 
154 
191 

6 
26 
63 

109 

10 
59 

200 
509 
813 

1086 
10 
59 

200 
509 
819 

1093 
10 
59 

198 
509 
819 

1093 
10 
58 

200 
509 
813 

1086 
10 
77 

246 
509 

10 
61 

209 
518 
832 

1086 
10 
58 

200 
513 
825 

1101 
10 
58 

198 
509 
819 

1093 
10 
80 

251 
518 

10 
58 

198 
509 
819 

1093 
10 
59 

202 
518 
832 

1108 
10 
60 

204 
518 
825 

1101 
10 
79 

248 
518 

62 
137 
238 
372 
475 
557 

58 
133 
235 
365 
460 
530 

61 
141 
246 
385 
484 
559 

53 
127 
231 
366 
461 
533 

54 
145 
253 
356 

53 
123 
220 
341 
429 
489 

47 
114 
212 
347 
450 
529 

50 
119 
214 
339 
427 
492 

56 
143 
243 
344 

54 
124 
220 
351 
451 
528 
49 

115 
209 
335 
430 
503 

54 
124 
221 
346 
437 
508 

52 
141 
249 
363 

110 
380 
894 

1.766 
2.535 
3.198 

102 
369 
885 

1,735 
2.458 
3,045 

108 
389 
924 

1,826 
2,591 
3,213 

93 
349 
870 

1,738 
2,464 
3,061 

94 
430 

1,001 
1,693 

95 
345 
838 

1,625 
2,304 
2,809 

83 
315 
797 

1,653 
2,413 
3,050 

87 
327 
803 

1,608 
2,285 
2.830 

100 
427 
967 

1,642 
96 

343 
826 

1,666 
2,411 
3,036 

87 
320 
788 

1,599 
2,310 
2,901 

96 
346 
834 

1,648 
2,343 
2,927 

92 
420 
989 

1,733 
dflt = 

12,181,751,93 
547,64 8,972 2,445 11,747 59,043 39,797 190,646 



K2 Net Heat Rate 
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NETK3 
2007TY Rate Case 
A 21,1064 
B 9.6550 
C 0,1402 

NET INPUT VALUES* 
Heal rata 

(MW) (BTU/KWH) (MBTU/H) 

1/10/2001 

6/14/2001 

1/16/2003 

a/20/2003 

12/17/2003 

6.05 

7.55 

8.54 

9,54 

11,02 

12,00 

6,07 

7,57 

B,57 

9.57 

11.04 

12,01 

6,07 

7,57 

a,55 

9,54 

11,02 

12,00 

5,96 

7,46 

8,48 

9,49 

10,96 

11,97 

6,04 

7,54 

S.54 

9.53 

11.00 

12,00 

6,09 

7,59 

8.59 

9.54 

11,03 

12,01 

6,05 

7,55 

a,54 

9.49 

11,03 

12,01 

6.05 

7,55 

8,50 

9.53 

11,00 

12.00 

6,10 

7.60 

8.60 

9,52 

11.01 

11,99 

6,06 

7,56 

a,56 

9,55 

11,03 

12,01 

6,06 

7,56 

8,56 

9.56 

11,01 

12.00 

6.05 

7.55 

8.55 

9,54 

11,01 

12,0C 

6.04 

7.54 

8,54 

9,53 

11,01 

12,0C 

6.10 

13698 

13386 

13229 

13114 

13018 

13005 

14163 

13571 

13342 

13246 

13352 

13589 

13847 

13318 

13088 

12956 

12942 

13055 

14735 

14156 

13896 

13739 

13687 

13777 

13395 

13210 

13099 

12999 

12869 

12795 

16131 

14690 

13973 

13451 

13033 

12998 

15133 

14152 

13675 

13341 

13105 

13126 

13983 

13614 

13430 

13297 

13192 

13184 

13770 

13412 

13259 

13173 

13170 

13253 

14094 

13703 

13505 

13355 

13223 

13197 

13467 

13178 

13036 

12937 

12866 

12871 

14368 

14102 

13966 

13363 

13772 

13752 

14145 

13744 

13549 

13413 

13317 

13326 

13623 

^y 

82,88 

101,06 

112.98 

125.11 

143.46 

156,06 

85.97 

102.73 

114,34 

126,77 

147,41 

163.21 

84,05 

100,82 

111,90 

123,60 

142,62 

156.66 

87,82 

105.62 

117,86 

130,38 

150,00 

164,91 

80,91 

99.60 

111,87 

123,88 

141,56 

153,54 

98,24 

111.50 

120,03 

128.32 

143,76 

156,11 

91,56 

106.85 

116,79 

126,60 

144,55 

157,64 

84,60 

102,79 

114,16 

126,72 

145,11 

156,21 

83,99 

101,93 

114.02 

125.40 

145,00 

158.90 

85.41 

103.60 

115.60 

127,54 

145,85 

158,50 

61,81 

99,62 

111,59 

123.66 

141,66 

154.45 

B6.93 

106,47 

119,41 

132,26 

151,63 

165,03 

85,44 

103.63 

115,71 

127.82 

146.62 

159.91 

83,10 

37 
57 
73 
91 
121 
144 
37 
57 

73 

92 
122 
144 
37 
57 
73 
91 
121 
144 
36 
56 
72 
90 
120 
143 
36 
57 
73 
91 
121 
144 
37 
58 
74 
91 
122 
144 
37 
57 
73 
90 
122 
144 
37 
57 
72 
91 
121 
144 
37 
58 
74 
91 
121 
144 
37 
57 
73 
91 
122 
144 
37 
57 
73 
91 
121 
144 
37 
57 
73 
91 
121 
144 
36 
57 
73 
91 
121 
144 
37 

221 
430 
623 
668 
1338 

1728 

224 
434 

629 

876 
1346 

1732 

224 
434 
625 
866 
1338 

1726 

212 
dlS 
610 
855 
1317 

1715 

220 
429 
623 
666 
1331 

1728 

226 
437 
634 
868 
1342 

1732 

221 
430 
623 
855 
1342 

1732 

221 
430 
614 
866 
1331 

1728 

227 
439 
636 
663 
1335 

1724 

223 
432 
627 
871 
1342 

1732 

223 
432 
627 
874 
1335 

1728 

221 
430 
625 
868 
1335 

1728 

220 
429 
623 
866 
1335 

1728 

227 

1340 

3249 

5319 

8283 

14748 

20736 

1358 

3284 

5394 

8388 

14855 

20805 

1358 

3284 

5344 

8263 

14748 

20736 

1262 

3097 

5171 

8111 

14429 

20S29 

1331 

3232 

5319 

8248 

14641 

20736 

1376 

3319 

5445 

8283 

14801 

20805 

1340 

3249 

5319 

8111 

14801 

20805 

1340 

3249 

5220 

824B 

14641 

20736 

1385 

3336 

5470 

8214 

14694 

20667 

1349 

3267 

5369 

8318 

14801 

20805 

1349 

3267 

5369 

8353 

14694 

20736 

1340 

3249 

5344 

8283 

14694 

20736 

1331 

3232 

5319 

8246 

14694 

20736 

1385 

501 
763 
965 

1,194 

1,581 

1,873 

522 
778 

980 

1,213 

1,627 

1.960 

510 
763 
957 

1,179 

1,572 

1,880 

523 
788 
999 

1,237 

1,644 

1,974 

489 
751 
955 

1.181 

1,557 

1,842 

598 
646 

1,031 

1.224 

1,586 

1,675 

554 
807 
997 

1,201 

1,594 

1,893 

512 
776 
970 

1,208 

1,596 

1,899 

512 
775 
981 

1,194 

1.596 

1.905 

518 
763 
990 

1,218 

1,609 

1,904 

495 
753 
955 

1,162 

1,560 

1,853 

526 
804 

1,021 

1,262 

1,669 

1.980 

516 
781 
9BS 

1,218 

1,614 

1,919 

507 

3,033 n= 

5,761 

8.240 

11,386 

17.421 

22473 

3,168 

5.887 

8.398 

11.610 

17,966 

23,541 

3,097 

5,777 

8,160 

11,249 

17,319 

22,559 

3,120 

5,878 

8,475 

11,742 

16,019 

23,628 

2,952 

5,663 

8,159 

11,251 

17,128 

22.110 

3,644 

6,423 

8,857 

11,679 

17,469 

22,517 

3,351 

6,091 

8,517 

11,402 

17,586 

22,738 

3,097 

5,859 

6,248 

11,509 

17,556 

22.782 

3.125 

5,aS8 

8,433 

11.365 

17.577 

22,844 

3,136 

5,921 

8,470 

11,632 

17,745 

22,862 

2,997 

5,694 

8,177 

11,303 

17.172 

22,241 

3.182 

6.069 

8,729 

12,037 

18.380 

23.764 

3,117 

5,891 

8,439 

11,609 

17,773 

23,027 

3,092 

Haal Rate 

Constant 

160 A 21,1064 

B 9,6550 

C 0,1402 

Heat Rata Curve 

M W btu/kwti 

6 14013,87 

7 13651,53 

a 13414,81 

9 13261,86 

10 13167,53 

11 13115,64 

12 13096.13 
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2/9/2004 

5/27/2004 

9/17/2004 

11/11/2004 

2/2/2005 

6/22/2005 

7/20/2005 

11/24/2005 

11/25/2005 

1/7/2006 

4/26/2006 

5/12/20O6 

5/29/2O06 

7/22/2006 

NTL 

7.60 

8.60 

9,54 

11,03 

12,03 

6,10 

7,60 

8.60 

9,55 

11,01 

12,01 

6,08 

7.58 

8,57 

9.55 

11,03 

12,03 

6.03 

7,53 

8,53 

9.53 

11,00 

11,99 

6,06 

7,56 

8.55 

9,56 

11,01 

12,00 

6.06 

7,56 

6,54 

9,54 

11.01 

11,99 

6,04 

7,54 

8.54 

9.54 

11,01 

11,99 

6,04 

8,04 

10,03 

11.01 

6,04 

8,04 

10,04 

11,02 

6.05 

7,55 

8,55 

9,55 

11,03 

12.01 

6.03 

7,53 

8,52 

9. S3 

11,01 

12,01 

6.03 

8.03 

10,01 

11.01 

6,03 

8.03 

10.01 

10.99 

6,04 

7.54 

8,54 

9,54 

11,02 

12,01 

6.05 

7,55 

8,55 

954 
11.01 

12.01 

13496 

13381 

13243 

12994 

12799 

15690 

14309 

13661 

13230 

12990 

13103 

13914 

13688 

13574 

13489 

13417 

13405 

13741 

13555 

13477 

13435 

13440 

13489 

13751 

13628 

13547 

13467 

13349 

13272 

13601 

13355 

13261 

13223 

13271 

13373 

14763 

14222 

13962 

13760 

13658 

13676 

14978 

14027 

13647 

13671 

12636 

13012 

13075 

12989 

13835 

13308 

13055 

12878 

12759 

12776 

13494 

13200 

13048 

12930 

12819 

12789 

13007 

12778 

12546 

12429 

12429 

12476 

12408 

12331 

13102 

12582 

12357 

12228 

12217 

12331 

13207 

12740 

12514 

12358 

12252 

12267 

102,56 

115.07 

126,34 

143,32 

153,97 

95,71 

108.75 

117,48 

126,34 

143.02 

157,36 

84,60 

103,75 

116,33 

128,82 

147,98 

161,26 

82,86 

102,07 

114,96 

126,04 

147,84 

161,74 

83,33 

103,02 

115,82 

128,74 

146.98 

159.27 

82,42 

100.96 

113.25 

126,15 

148.11 

160.35 

89.17 

107.24 

119.23 

131.46 

150,37 

163,97 

90.47 

112,78 

136.68 

150,52 

76,32 

104.62 

131,27 

143,14 

63,70 

100,48 

111,62 

122,99 

140,73 

153.45 

81,37 

99,40 

111,30 

123,22 

141,14 

153,59 

78.43 

102,61 

125.59 

136.84 

74.95 

100,18 

124,21 

135,52 

79.14 

94,67 

105,52 

116.66 

134,63 

148.10 

79,90 

96,19 

107,00 

117,89 

134.89 

147.32 

19352,85 

56 
74 
91 
122 
145 
37 
58 
74 
91 
121 
144 
37 
57 
73 
91 
122 
145 
36 
57 
73 
91 
121 
144 
37 
57 
73 
91 
121 
144 
37 
57 
73 
91 
121 
144 
36 
57 
73 
91 
121 
144 
36 
65 
101 
121 
36 
65 
101 
121 
37 
57 
73 
91 
122 
144 
36 
57 
73 
91 
121 
144 
36 
64 
100 
121 
36 
64 
100 
121 
36 
57 
73 
91 
121 
144 
37 
57 
73 
91 
121 
144 

13847,87 

439 
636 
868 
1342 

1741 

227 
439 
636 
871 
1335 

1732 

225 
436 
629 
871 
1342 

1741 

219 
427 
621 
866 
1331 

1724 

223 
432 
625 
674 
1335 

1728 

223 
432 
623 
B68 
1335 

1724 

220 
429 
623 
668 
1335 

1724 

220 
520 
1009 

1335 

220 
520 
1012 

1338 

221 
430 
625 
871 
1342 

1732 

219 
427 
621 
866 
1335 

1732 

219 
518 
1003 

1335 

219 
518 
1003 

1327 

220 
429 
623 
668 
1338 

1732 

221 
430 
625 
868 
1335 

1732 

137398,93 

3338 

5470 

8283 

14801 

20944 

1385 

3336 

5470 

8318 

14694 

20805 

1367 

3301 

5394 

8318 

14801 

20944 

1322 

3215 

5294 

6248 

14641 

20667 

1349 

3267 

5344 

8353 

14694 

20736 

1349 

3267 

5319 

8283 

14694 

20667 

1331 

3232 

5319 

8283 

14694 

20667 

1331 

4179 

10121 

14694 

1331 

4179 

10161 

14748 

1340 

3249 

5344 

8318 

14801 

20805 

1322 

3215 

5294 

8248 

14694 

20805 

1322 

4158 

10040 

14694 

1322 

4158 

10040 

14588 

1331 

3232 

5319 

8283 

14748 

20805 

1340 

3249 

5344 

8283 

14694 

20805 

1409878.48 

779 
990 

1,205 

1.581 

1,852 

584 
627 

1,010 

1.207 

1.575 

1,890 

514 
786 
997 

1,230 

1,632 

1,940 

500 
769 
981 

1,220 

1,626 

1,939 

50S 
779 
990 

1,231 

1,618 

1,911 

499 
763 
967 

1,203 

1,609 

1,923 

539 
809 

1,018 

1.254 

1,656 

1,966 

546 
907 

1.373 

1,657 

461 
841 

1,318 

1,577 

506 
759 
954 

1,175 

1,552 

1,643 

491 
748 
949 

1,174 

1,554 

1,845 

473 
824 

1,257 

1,507 

452 
804 

1,243 

1,489 

478 
715 
901 

1,113 

1,484 

1,779 

463 
726 
915 

1.125 

1,485 

1,769 

183643 23 

5,924 

6,511 

11,498 

17,437 

22,283 

3,561 

6,261 

8,669 

11,523 

17,337 

22,698 

3,127 

5,961 

8,544 

11,749 

18,004 

23,338 

3,013 

5,768 

8,365 

11,626 

17,889 

23,251 

3,060 

5,888 

8,467 

11,766 

17,816 

22,935 

3,027 

5.770 

8,259 

11,481 

17,712 

23,052 

3.253 

6,097 

8,696 

11,965 

18,228 

23,572 

3,300 

7,290 

13,770 

18,246 

2,784 

6,763 

13,232 

17,382 

3,064 

5,728 

8,159 

11,217 

17,122 

22,133 

2,959 

5,636 

8,098 

11,191 

17.109 

22,154 

2,852 

6,616 

12,584 

16,588 

2.725 

6.460 

12.445 

16,368 

2,887 

5,393 

7,696 

10,617 

16,350 

21.362 

2,925 

5,483 

7,622 

10,729 

16,351 

21,250 

det = 

211203028,7 

1816514,57 



K3 Net Heat Rate 
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X 9/9/2002 
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8/20/2003 
12/17/2003 
5/27/2004 
11/11/2004 
6/22/2005 
11/24/2005 

X 1/7/2006 
5/12/2006 

X 7/22/2006 

X 1/10/2001 
+ 9/20/2001 

1/2/2002 
8/15/2002 

- 12/16/2002 
• 5/30/2003 
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+ 2/9/2004 
- 9/17/2004 
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• 7/20/2005 

11/25/2005 
» 4/26/2006 
X 5/29/2006 
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MET K4 MET INPUT VALUES" 
2007T \ Rala C * M 

A 39.0151 
B 7.0O81 
C 0 3212 

i/israooi 

4/11/2001 

a " 7/2001 

12(27/2001 

2ie/1003 

4/1112002 

4I2W2002 

B/12/2002 

11/27/2002 

1115/2003 

4114/2003 

4/17/2003 

fl/2/2003 

8/9/2003 

a/11/7003 

S/2a?D03 

11/14/2003 

12/11/2003 

HestTMg 

(MW) (BTU/ KWH) 

s.ge 
7.45 
8.4 S 
9.43 

10.91 
11,S9 
5 94 
7.44 
B.45 
9.45 

10.91 

u.te 
5.97 
7.47 

a.45 
9.45 

10.95 
11.93 
5.98 
7,48 
S.48 
9.4a 

10.98 
11.93 
5 9 4 
7.44 
8.44 
9.40 

1090 
11.93 
5.97 
7.47 
8 47 
9 4 8 

1096 
11,92 

5SS 
7.48 
8 4 8 
9 4S 

10 94 
11.93 

5.98 
7 4 8 
8 4 8 

ate 
1094 
11.94 

5.96 
7.46 
B44 
9 43 

10,93 
11,91 

5,9T 
7.47 
B.45 
9 45 

10.33 
11,93 
5.95 
7,45 
8 4 4 
9 4 4 

10.91 
11,B7 

5.94 
7.44 
8 43 
9 43 

10,90 
11,68 
5.97 
7.47 
8 48 
9 45 

10.93 
11.91 
S.95 
7 45 
8 4S 
9 45 

1092 
11.91 
5 9 4 
7 4 4 
8 4 4 
9 4 4 

1092 
11.92 
5.95 
7 45 
B 4 5 
S 4 5 

10.93 
11,92 
5.94 
7 4 4 

B41 
9 41 

10,91 
11.87 

5 9 4 

14817 
14775 
14413 
14188 
14070 
14067 
16230 
15575 
15772 
15075 
14960 
15050 
14074 
13860 
13449 
13291 
13152 
13175 
14817 
14249 
13974 
13780 
13645 
13658 
15445 
14569 
14167 
13S98 
13764 
13860 
15646 
14823 
14453 
14277 
14157 
14290 
15444 
14704 
1*324 
1403B 
13773 
13717 
14B05 
14360 
14145 
13946 
13724 
13673 
15595 
14B0a 
14416 
14130 
13899 
13677 
1S387 
14606 
14519 
14297 
14069 
14034 
16459 
15260 
14750 
14474 
14494 
14797 
15737 
15138 
14661 
14660 
14591 
14653 
15109 
14796 

14640 
14526 
14433 
14474 
16147 
15075 
14554 
141S9 
13933 
13957 
15119 
14445 
14117 
13686 
13720 
13730 
17190 
15448 
14597 
13995 
1355B 
1357B 
16057 
15236 
14857 
14606 

14487 
14563 
16471 

IMBTUIVI 

) 

88.61 
110.07 
121,79 
133 60 
157.95 
167.26 
9 6 4 1 

115.88 
179 05 
147.46 
163 44 
178.50 
64.02 

102.04 
113 65 
125 60 
144 02 
156.56 
88 61 

106 58 
118 50 
130.36 
149 55 
162.94 
91.75 

108 39 
119 53 
130.64 
150.07 
185.35 
9 3 4 1 

110 77 
17247 
134 59 
15516 
17033 
92.36 

109 99 
121 47 
132.64 
150.68 
163.59 

86.53 
107.56 
119.95 
131,95 
150,15 
167,66 

92.95 
110 47 
121.67 
133.24 
151,91 
165.27 
91,74 

11062 
127.69 
135,11 
153.99 
167 42 
97,93 

11368 
174.49 
136.83 
158.12 
175 64 
93 4B 

112,63 
175,78 
138.43 
159 04 

174.08 
90 20 

110.53 
123,66 
13777 
157.76 
171,79 
96 06 

11231 
17296 
134.09 
152,15 
166 73 
89 61 

107.47 
119.15 
131.06 
149.82 
163 66 
10278 
115.09 
123.34 
132.75 
148 19 
161.85 
9 5 3 5 

113,36 
174.94 
137 46 

158.00 
17286 
97,54 

j , J 

36 
56 
71 
69 

119 
141 

35 
55 
71 
89 

119 
141 
36 
56 
71 
89 

170 
147 
36 
56 
72 
69 

120 
142 
35 
55 
71 
88 

119 
142 
36 
56 
77 
69 

120 
147 
36 
56 
72 
69 

120 
147 

36 
56 
72 
S9 

120 
143 

36 
56 
71 
89 

119 
142 
36 
56 
71 
89 

119 
147 
35 
S6 
71 
69 

119 
141 
35 
55 
71 
69 

119 
141 
36 
56 
72 
69 

119 
147 
35 
56 
71 
89 

119 
142 
35 
55 
71 
89 

119 
142 
35 
56 
71 
69 

119 
142 
35 
55 
71 
89 

119 
141 
35 

^ 

714 
413 
603 
839 

1799 
1681 
210 
412 

603 
844 

1299 
1668 
213 
417 
603 
844 

1313 
1696 
214 
419 
610 
847 

1317 
1698 
210 
417 
601 
831 

1295 
1696 

713 
417 
606 
647 

1317 
1694 
714 
419 
610 
B44 

1309 
1698 

714 
419 
610 
647 

1309 
1702 
212 
415 
601 
639 

1306 
1689 
713 
417 
603 
844 

1306 
1696 
211 
413 
601 
841 

1299 
1677 
210 
412 
599 
839 

1295 
1677 

713 
417 

605 
844 

1306 
1689 
211 
413 
603 
B44 

1302 
1669 

710 
412 
601 
641 

1302 
1694 

711 
413 
603 
644 

1306 
1694 
710 
412 
595 
833 

1299 
1672 
210 

'̂ 

1270 
3061 
5098 
7908 

141SB 
19988 

1745 
3064 
5098 
7975 

14166 
19785 

1770 
3114 
5098 
7975 

14377 
70758 

1779 
3130 
5171 
8009 

14479 
70256 

1745 
3064 
5074 
7B07 

14116 
70756 

1270 
3114 
5147 
6009 

14429 
20189 

1279 
3130 
5171 
7975 

14324 

20256 
1279 
3130 
5171 
8009 

14324 
20324 

1267 
3097 
5074 
7908 

14272 
20121 

1770 
3114 
5096 
7975 

14777 
20256 

1753 
3061 
5074 
7941 

14168 
19857 

1745 
3064 

5050 
7908 

14116 
19919 

1270 
3114 

5122 
7975 

14777 
70121 

1753 
3081 
5096 
7975 

14220 
70171 

1745 
3064 
5074 
7941 

14220 
20189 

1253 
3081 
509B 
7975 

14277 
20189 

1245 
3064 
5D07 
7841 

14168 
19652 

1245 

•y 

530 
670 

1.029 
1,760 
1.669 
1,989 

573 
667 

1,090 
1,346 
1.763 
2.117 

502 
762 
960 

1,187 
1,577 
1,868 

530 
797 

1,005 
1.233 
1,639 
1,644 

545 
606 

1,009 
1.228 
1,636 
1,973 

558 
677 

1,037 
1,273 
1,701 
2,030 

552 
823 

1,030 
1.253 
1,648 
1,957 

529 
805 

1,017 
1.746 
1,643 
1.942 

554 
674 

1,077 
1,756 
1.660 
1.966 

&4S 
876 

1,037 
1.277 
1,663 
1,997 

563 
647 

1.051 
1,790 
1,725 
2,065 

555 
836 

1,056 
1,305 
1,734 
2,066 

538 
826 

1,048 
1,297 
1.724 
2,046 

577 
837 

1,039 
1,267 
1,662 
1,960 

533 
800 

1,006 
1,737 
1,636 
1.951 

609 
857 

1,042 
1,750 
1,620 
1,979 

566 
B43 

1,051 
1,294 
1,774 
7.057 

579 

-"v 

3,ira 
6,109 
B696 

11,680 
18,706 H U I R a » 
23,646 n> C a r a a r t 

3,403 204 A 39.0151 
6.414 B 70061 
9 7 1 4 C 0.3717 

17,772 
19,454 
25,1 OB 

7,995 
5.694 
6,115 

11.216 
17,266 
77,286 

3,169 
5.963 
6,521 

11,666 
17,964 
73.190 

3,237 
6,000 
6,514 

11.543 
17,830 
23,533 

3.379 
6,179 
6,782 

17,044 
18,638 
24.202 

3,303 
6.154 
8,735 

11,645 
18.034 

23,763 
3.166 
6 0 1 8 
8,676 

11.608 
17.970 
23,189 

3,302 
6,148 
8,667 

11,849 
18,148 
73,443 

3770 
6,173 
8,760 

12,066 
18,397 
23.878 

3.467 
6,310 
8,868 

17,176 
1B,821 
74,747 

3,296 
6,234 

8,903 
17,310 
18,896 
24369 

3,215 
6,168 
8.865 

17,259 
18.B46 
74,368 

3,401 
6,233 
8,781 

11,974 
18,144 
73.560 

3,169 
5 9 4 9 
8.487 

11,661 
17,665 
23.254 

3,621 
6,368 
8,807 

11,810 
17.703 
27,996 

3,364 
6,775 
8,837 

12,173 
16.807 
24,355 

3,442 

H i B i a m t Curva 
WW b U V w n 

6 0 1543783 
7,0 14830.09 
6.0 14454.59 
9 0 14233.92 

IOO 14121.62 
1 1 0 14088.14 
1 2 0 14113,78 
13 0 14164.89 
14.0 14291,72 
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2/20-2004 

enrTOO* 

6/8/7004 

7/28/3004 

annoo* 

e n i T O M 

6/12/7004 

12 /16«)04 

.;.; 7/2005 

4/13/2005 

5/24«005 

8/27/2005 

12/22/7005 

1/21/2006 

4/15/2006 

8/31/2006 

NTL 

7,44 

8.43 
9 4 3 

1089 
11.87 
5,95 
7 45 
8.45 
9 43 

1 0 9 1 
11.86 
5.99 
7 49 
8.47 
9 47 

1091 
11,91 
5 9 9 
7.49 
8.49 
9.43 

10,90 
11.86 
6.01 
751 
8.50 
9.45 

10.93 
11.92 
6 01 
7.51 
a 49 
9,45 

10,93 
11,93 
5.99 
7.49 
8 4 9 
9 4 8 

10.91 
11,91 
5 97 
7 4 7 
6 47 
9 4 7 

10.93 
11 97 
5 9 8 
7 4 8 
8 4 8 
9 4 7 

10.91 
1189 
5 93 
7.43 
8.43 
9 43 

10 97 
11.66 
5.96 
7,46 
8 4 6 
9 4 6 

10 97 
11.91 

5 96 
7,48 
8.46 
9 4 6 

10 95 
11,93 
5 97 
7.47 
8.47 
9 47 

10.94 
1194 
5 9 5 
7.45 
8.45 
9 45 

1094 
11.91 

5 9 5 
7.45 
6.45 
9 45 

10 94 
11.94 

5 9 8 
7 4 8 
8 4 6 
9 47 

10 96 
11.96 

5 9 4 
7 4 4 
8 4 4 
9 4 4 

10 94 

11.9? 

1841,77 

15313 
14796 
14458 
14286 
14395 
16018 
15230 
14897 
14718 
14738 
14943 
172B4 
15108 
14553 
14713 
16796 
18745 
15617 
14689 
14600 
14467 
14562 
14877 
14896 
14111 
13764 
13560 
13520 
13671 
15137 
14338 
13975 
13754 
136B4 
13811 
14832 
14201 
13904 
13706 
13505 
13645 
15275 
14609 
14283 
14053 
13866 
138B3 
14905 
14442 
14744 
14135 
14137 
14748 
16514 
15343 
14804 
14460 
14307 
14447 
15079 
14867 
14838 
14679 
14883 
14967 
14773 
13824 
13616 
13467 
13318 
13783 
17114 
15780 
15038 
14407 
13667 
13343 
13394 
13504 

13548 
13568 
13553 
13514 
15081 
14286 
13896 
13621 
13419 
13425 
14406 
14143 
14005 
13897 
13793 
13760 
14179 
13882 
13758 
13667 
13591 
13583 

113.93 
134.73 
136.34 
155 56 
17Q87 
95.31 

113,48 
175.68 
138 79 
160.79 
17757 
103,53 
113,16 
173 76 
136.60 
177,76 
717,30 
03.55 

111,52 
173.95 
136.43 
156.73 
176,08 
69.52 

105.97 
11700 
12614 
14778 
167.96 
90.97 

107,66 
116 65 
129.96 
149.57 
164,77 
86,65 

106.36 
116 04 
179 93 
146,73 
16251 
91.19 

109.13 
170.98 
133 08 
151.77 
16561 
89.13 

106 03 
120 79 
133 15 
154 73 
169.41 
97.93 

114.00 
174 60 
13636 
156.23 
171,64 
89 58 

111.06 
125 54 
140.78 
167.53 
178.75 

85.05 
103 40 
115 48 
17767 
145,83 
158.47 
107,17 
11786 
177,35 
136 44 
149.68 
159.37 
79 69 

100 61 
114 48 
176 77 
14827 
160 95 
89.73 

106 43 
11743 
12872 
146.60 
160.30 
66 15 

105 79 
118.76 
131.61 
151,17 
164.57 
63 93 

103 78 
11612 
129.01 
148 69 
161.69 

55 
71 
69 

119 
141 
35 
56 
71 
69 

119 
141 
38 
56 
77 
89 

119 
143 

36 
56 
77 
69 

119 
141 

36 
56 
77 
89 

119 
147 
36 
58 
72 
89 

119 
147 
36 
56 
73 
90 

120 
147 
38 
56 
72 
90 

119 
142 
36 
56 
72 
89 

119 
141 

35 
55 
71 
69 

119 
141 
36 
56 
77 
69 

119 
147 

36 
56 
73 
90 

120 
147 
36 
56 
72 
90 

120 
143 
35 
56 
71 
89 

120 
142 
35 
56 
71 
89 
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773 
979 
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791 

1,007 
1,24B 
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499 
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1,216 
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6.308 
B.8G4 

17,174 
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24,075 

3,374 
6,797 
6,986 

17.347 
19,138 
25,054 

3,715 
6,348 
8,843 

17,799 
21.161 
30,674 
3,356 
6 2 5 6 
S934 

12,132 
18,659 
24,651 
3,734 
5977 
8.453 

11,444 
17,654 
73,154 

3,786 
6.077 
6,557 

11,607 
17,668 
73.450 

3,168 
5.967 
8,506 

11.677 
17,600 
33.053 

3.750 
6.0B9 
6,679 

11,935 
18,131 
73,531 

3.1B7 
6,044 
8.666 

11,815 
16,358 
23,950 

3.444 
6.293 
6,869 

17,176 
18,630 
74,224 

3.182 
6,161 
6,985 

17,554 
19,381 
75,385 

3,041 
5,785 
6,305 

11,469 
17.486 
22,554 

3 6 4 1 
6,578 
0,136 

12,236 
17,914 
22,713 

2.671 
5584 
8 1 7 4 

11,450 
17.746 
72,830 

3.177 
5.907 
8.385 
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5.919 
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2 9 6 1 
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K4 Net Heat Rate 
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Nel Heal rale 
(MW) (BTU/KWH) 

M4-7 AVERAGE HEAT RATE (2001-2006) 
NET M4-7 
2007TY Rate Case 

A 23,3926 
B -0.9545 
C 1.2846 

M4 4/17/2001 

M4 12/19/2003 

M4 10/29/2004 

M4 12/29/2004 

M4 4/8/2005 

Md 3/30/2006 

M5 11/14/2001 

M5 6/26/2002 

M5 6/7/2004 

M5 12/7/2004 

M5 11/18/2005 

M6 7/21/2001 

M6 3/19/2002 

M6 5/14/2004 

M6 3/18/2005 

3,0533 
3,9067 
4,9067 
5,5067 
3,0067 
3,9067 
4,9067 
5,5067 
3,0067 
3,9067 
4,9067 
5.5067 
3,0067 
3,9067 
4,9067 
5,4600 
3,0067 
3,9067 
4,5067 
4.9067 
5,5067 
6,0067 
3,0067 
3,9067 
4,9067 
5.5067 

3,0533 
3.9067 
4.9067 
5,7067 
3,0067 
3.8600 
4,8600 
5.7067 
2,9600 
3,8600 
4.9067 
5,7067 
3,0533 
3,9067 
4.9067 
5,7067 
3,0533 
3,9067 
4,5067 
4.9067 
5,5067 
6,0067 

3.0067 
3,9067 
4,9067 
5,5067 
3,0533 
3.9067 
4,9067 
5,5067 
3.0067 
3.9533 
4.9067 
5,5533 
3,0533 
3.9533 
4,5067 
4,9067 
5,5067 

10005 
10174 
10718 
11224 
10497 
10141 
9817 
9658 

14376 
11633 
10200 
10156 
10006 
9223 
9473 

10187 
10087 
9642 
9871 

10258 
11168 
12285 
10825 
10494 
10173 
10003 

10690 
10019 
9743 
9879 

10422 
9910 
9768 
9980 

11018 
10345 
10191 
10517 
11249 
10330 
9970 

10183 
11418 
10272 
9903 
9834 
9993 

10368 

10206 
10035 
10629 
11382 
10194 
9890 

10548 
11447 
10243 
9793 
9717 
9885 

11184 
10168 
9806 
9704 
9761 

(MBTU/H) 

30,55 

39.75 

52.59 

61,81 
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92 A 
B 
C 

Heat Rate 
Constant 

23,3926 
-0,9545 
1,2846 

Heat Rate Curve 
MW blu/hwh 

2 13311,12514 
3 10696,98829 
4 10032,23754 
5 10147,24124 

5,5 10364,23831 



M6 2/1/2006 

M7 5/11/2001 

M7 4/16/2002 

M7 12/3/2002 

M7 5/27/2004 

M7 11/22/2005 

6.0067 
3.0533 
3,9533 
4,9067 
5,5533 

3,0067 
3,9067 
4.9067 
5.5067 
3,0067 
3.9067 
4,9067 
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407,23 
det = 

4.193 1.891 9,141 45,636 19,464 94,137 462.955,94 



M4-7 Net Heat Rate 
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M8 & M9 AVERAGE HEAT RATE (2003-2006 
NET M89 
2007TY Rate Case 

18,1852 
1.1548 
0.9634 M6 3/12/2003 

MS 8/13/2004 

M8 7/29/2005 

M8 11/25/2005 

M9 4/30/2004 

M9 3/30/2005 

Nel Heat rate 
(MW) (BTU/KWH) 

3.0533 
3.9533 
4,5067 
4,9067 
5,5067 
6,0067 
2,9133 
3,8600 
4,8600 
5,5067 
3,0067 
3,9533 
4.5533 
4.9067 
5.5067 
6,0067 
3,0057 
3.9067 
4.5067 
4.9067 
5.5067 
6.0067 

3.0067 
3,9067 
4.5067 
4.9067 
5.5067 
6.0067 
3,0533 
3.9533 
4,5533 
4.9533 
5.5533 
6.0533 

9884 
9474 
9415 
9472 
9701 

10024 
10210 
9356 
9326 
9772 
9657 
9561 
9585 
9639 
9778 
9948 
9763 
9592 
9705 
9888 

10323 
10832 

11024 
10329 
10000 

9841 
9692 
9650 
9924 
9280 
9104 
9099 
9260 
9548 

(MBTU/H) xy 

30,18 
37,45 
42,43 
46,48 
53.42 
60.21 
29.75 
36.11 
45.32 
53,81 
29.04 
37,80 
43,64 
47,30 
53,85 
59.75 
29.42 
37.47 
43.74 
48.52 
56 84 
65,07 

33.15 
40.35 
45,07 
48,29 
53,37 
57,97 
30,30 
36,69 
41,45 
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51.42 
57,80 
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87 
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87 
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88 
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313 
391 

100 
158 
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237 
294 
348 

93 
145 
189 
223 
286 
350 

281 
585 
662 

1.119 
1.620 
2,172 

252 
538 

1,071 
1,632 

262 
591 
905 

1,139 
1,633 
2,156 

266 
572 
886 

1,168 
1,724 
2.348 

300 
616 
915 

1,163 
1.618 
2.091 

282 
573 
859 

1.106 
1.586 
2.118 

Heal Rate 
ConstanI 

34 A 18,1852 
B 1.1548 
C 0,9634 

Heat Rale Curve 
MW 

2 
2,5 

3 
3,5 

4 
4,5 

5 
5.5 

3tu/kwh 
12174.20791 
10837.38965 
10106,74497 
9722.485173 
9554,71594 

9531.273746 
9608.86048 

9759,922798 

156.81 
det = 

1.529 757 3.792 19,586 7,379 37.012 33.743,4 



M89 Net Heat Rate 
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M10-13 AVERAGE HEAT RATE (2D01-2006) 
NET M10-13 
2O07TV Rale Case 
A 26.6557 
B 3,5697 
C 0.2749 

M10 4/20/2001 

MIO 3/11/2002 

M10 10/6/2003 

MIO 5/24/2004 

MIO 1/28/2005 

MIO 1/24/2006 

M i l 1/3/2001 

Ml 1 3/5/2002 

M i l 9/17/2003 

M i l 9/25/2003 

M i l 7/16/2004 

M i l 1/21/2005 

M i l 1/30/2006 

Net 
(MW) 

6.8400 
7,8400 
8,7600 
9.7600 

10,8400 
12,2600 
6,8400 
7,8400 
8,8400 
9,8400 

10,8400 
12,3400 
6.8400 
7,8400 
8,8400 
9,7600 

10,7600 
12,2600 
6,8400 
7,840C 
6,8400 
9,7600 

10.7600 
12.2600 
6.8400 
7,8400 
8,8400 
9,7600 

10,7600 
12.260C 
6,8400 
7.8400 
8,8400 
9,760C 

10,7600 
12,2600 

6,8400 
7,84 OC 
B.8400 
9.84a 

10.7600 
12,260C 
6,8400 
7,84 OC 
8.S40C 
9,8400 

10,8400 
12,3400 
6840C 
7.8400 
8,8400 
9.84 0( 

10.8400 
12,3400 
6.9200 
7,9200 
8,9200 
9.920C 

10,9200 
12,4200 
6.B40( 
7,8400 
8.840C 
9,8400 

10.8400 
12,3400 
6,9200 
7,920C 
a,9200 
9.8400 

10.8400 
12,3400 
6.8400 

Heat rate 
(BTU/ KWH) 

9077 
8959 
8872 
6817 
8794 
8817 
9247 
9128 
9042 
8988 
8967 
8996 
9242 
9131 
9022 
8917 
8815 
6666 
9426 
9284 
9179 
9110 
9077 
9097 
9070 
9013 
8969 
6937 
6918 
8912 
9149 
9016 
8961 
8982 
9081 
9374 

8817 
8724 
B755 
B909 
9186 
9633 
8894 
8793 
8747 
8755 
8818 
9015 
9795 
9191 
8793 
8601 
8616 
9024 
9059 
8748 
8538 
8429 
8421 
8598 
9281 
9103 
8957 
8844 
8764 
8705 
9115 
8995 
8903 
8841 
8808 
8813 
6995 

(MBTU/H) 

62.08 
7024 
77.72 
66.06 
95,32 

108,09 
63.25 
71.56 
79,93 
88,44 
97.20 

111,01 
63,21 
71,58 
79.76 
67,03 
94.84 

106.25 
64.47 
72.79 
81,14 
88,91 
97.67 

111.53 
62,04 
70.66 
79.29 
87.23 
95,96 

109.26 
62,58 
70.69 
79.21 
87,67 
97.71 

114,92 

60,31 
68.40 
77.39 
87.66 
98,84 

120,56 
60.84 
68,94 
77.32 
86,15 
95,58 

111,24 
67.00 
72,06 
77.73 
84.64 
93 40 

111,35 
62,69 
6928 
76,16 
83,62 
91,96 

106,79 
6348 
71,37 
79,18 
87,03 
95,00 

107.42 
63.08 
71,24 
79,42 
87,00 
9548 

108,76 
61,53 

47 
61 
77 
95 

118 
150 
47 
61 
78 
97 

l i e 
152 
47 
61 
78 
95 

116 
150 
47 
61 
78 
95 

116 
150 
47 
61 
78 
95 

116 
150 
47 
61 
78 
95 

116 
150 

47 
61 
78 
97 

116 
150 
47 
61 
78 
97 

118 
152 
47 
61 
78 
97 

118 
152 
48 
63 
80 
98 

119 
154 
47 
61 
78 
97 

118 
152 
48 
63 
80 
97 

118 
152 
47 

320 
482 
672 
930 

1274 
1843 
320 
482 
691 
953 

1274 
1879 
320 
482 
691 
930 

1246 
1843 
320 
482 
691 
930 

1246 
1843 
320 
482 
691 
930 

1246 
1843 
320 
482 
691 
930 

1246 
1843 

320 
482 
691 
953 

1246 
1843 
320 
482 
691 
953 

1274 
1879 
320 
482 
691 
953 

1274 
1879 
331 
497 
710 
976 

1302 
1916 
320 
482 
691 
953 

1274 
1879 
331 
497 
710 
953 

1274 
1879 
320 

2189 
3778 
5689 
9074 

13808 
22592 
2189 
3778 
6107 
9375 

13808 
23188 
2189 
3778 
6107 
9074 

13404 
22592 
2189 
3778 
6107 
9074 

13404 
22592 
2189 
3778 
6107 
9074 

13404 
22592 
2189 
3778 
6107 
9074 

13404 
22592 

2189 
3778 
6107 
9375 

13404 
22592 
2189 
3778 
6107 
9375 

13808 
23168 
2189 
3778 
6107 
9375 

13808 
23188 

2293 
3935 
6331 
9684 

14220 
23795 
2189 
3778 
6107 
9375 

13808 
23188 

2293 
3935 
6331 
9375 

13808 
23188 
2189 

425 
551 
681 
640 

1,033 
1,325 

433 
561 
707 
870 

1,054 
1,370 

432 
561 
705 
849 

1,021 
1,303 

441 
571 
717 
868 

1,051 
1.367 

424 
554 
701 
851 

1,032 
1,339 

428 
554 
700 
856 

1,051 
1,409 

413 
536 
684 
863 

1,064 
1,478 

416 
540 
684 
848 

1,036 
1,373 

458 
565 
687 
833 

1,012 
1,374 

434 
549 
679 
829 

1,004 
1,326 

434 
560 
700 
856 

1,030 
1,32B 

436 
564 
706 
856 

1,035 
1,342 

421 

2,905 
4.317 
5.964 
8.198 

11,201 
16,247 
2,959 
4,399 
6,246 
8,563 

11,421 
16,905 
2,957 
4,400 
6,233 
8,290 

10,981 
15,970 
3,016 
4,474 
6.341 
8.470 

11,308 
16.764 
2.902 
4,343 
6,196 
8,309 

11,109 
16,422 
2,928 
4,345 
6,190 
8,351 

11,313 
17,273 

2,822 
4.204 
6,048 
8,488 

11,444 
18,120 
2,646 
4.237 
6,042 
8,341 

11,232 
16,939 
3,135 
4,429 
6,074 
8,195 

10,974 
16,956 
3,002 
4,346 
6,060 
8,228 

10,965 
16,473 
2,970 
4,386 
6,188 
8,426 

11,163 
16,357 
3,021 
4,469 
6,319 
8,424 

11,219 
16,561 
2,879 

Heat Rate 
ConstanI 

124 A 26.6557 
B 3,5697 
C 0.2749 

Heat Rate Curve 
MW btu/kwti 

6 9661,70 
7 9301,94 
8 9100.83 

9005,51 
8984,22 
9016.79 
9089,75 
9193.77 
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M12 11/7/2001 

Ml 2 3/26/2002 

M12 9/11/2003 

Ml 2 2/23/2004 

Ml 2 5/9/2005 

M12 1/31/2006 

M13 4/18/2001 

M13 9/7/2001 

Ml 3 3/12/2002 

Ml 3 11/26/2003 

Ml 3 3/1/20O4 

Ml 3 9/28/2005 

8.7600 
10,7600 
12,2600 

6,9200 
8,9200 

10,8400 
12,4200 
6,8400 
8.8400 

10,8400 
12,3400 
6,9200 
8.9200 

10.8400 
12,3400 
6,8400 
8.8400 

10,7600 
12,3400 
6.8400 
8.B400 

10.8400 
12,3400 
6,9200 
8,9200 

10.8400 
12,3400 

6,9200 
8,9200 

10.9200 
12,4200 
6,9200 
8,9200 

10,9200 
12.3400 
6,8400 
8.8400 

10.8400 
12,3400 
6.6400 
8.7600 

10.8400 
12,3400 
6,9200 
8,8400 

10.8400 
12,3400 
6,8400 
8,8400 

10.8400 
12.3400 

8919 
8878 
6871 

9792 
9585 
9493 
9500 
9849 
9515 
9403 
9463 
9224 
9123 
9183 
9333 
9214 
9212 
9255 
9318 

10320 
9422 
9127 
9302 
9382 
9128 
9090 
9203 

9306 
9204 
9058 
8919 
9453 
9349 
9346 
9411 
9660 
938B 
9261 
9309 
9437 
9253 
9163 
9156 
9416 
9289 
9227 
9224 
9678 
9287 
9102 
9096 

1183.82 

78,13 
95,53 

108,75 

67,76 
85,50 

102,91 
117,99 
67,37 
84,12 

101,93 
116,77 
63,83 
81.38 
99.55 

115.17 
63.03 
81.43 
99.59 

114,98 
70,59 
83.29 
98,94 

114,78 
64,92 
8142 
98,53 

113,56 

64,40 
82,10 
98.91 

110.78 
65,42 
83,39 

102,06 
116.13 
66.08 
82.99 

100,61 
114,88 
64.55 
81.06 
99.32 

112,99 
65,16 
82,12 

100.02 
113,82 
66,20 
82,10 
98.66 

112,25 

10.765 

77 
116 
150 

48 
80 

118 
154 
47 
78 

118 
152 
48 
80 

118 
152 
47 
78 

116 
152 
47 
78 

l i e 
152 
4B 
80 

118 
152 

48 
80 

119 
154 
48 
80 

119 
152 
47 
78 

118 
152 
47 
77 

118 
152 
46 
78 

118 
152 
47 
78 

118 
152 

11,763 

672 
1246 
1843 

331 
710 

1274 
1916 
320 
691 

1274 
1879 
331 
710 

1274 
1879 
320 
691 

1246 
1879 
320 
691 

1274 
1879 
331 
710 

1274 
1879 

331 
710 

1302 
1916 
331 
710 

1302 
1879 
320 
691 

1274 
1879 
320 
672 

1274 
1879 
331 
691 

1274 
1879 
320 
691 

1274 
1879 

121,158 

5889 
13404 
22592 

2293 
6331 

13808 
23795 
2189 
6107 

13806 
23188 
2293 
6331 

13608 
23188 
2189 
6107 

13404 
2318B 
2189 
6107 

13808 
23168 
2293 
6331 

13808 
23188 

2293 
6331 

14220 
23795 
2293 
6331 

14220 
23188 
2189 
6107 

13808 
23188 
2189 
5889 

13808 
23188 
2293 
6107 

13808 
23188 
2189 
6107 

13808 
23188 

1,287.047 

664 
1,028 
1,333 

469 
763 

1,116 
1,465 

461 
744 

1.105 
1.441 

442 
726 

1,079 
1.421 

431 
720 

1,072 
1,419 

483 
736 

1,073 
1416 

449 
726 

1,068 
1,401 

446 
732 

1,080 
1,376 

453 
744 

1,115 
1,433 

452 
734 

1,091 
1,416 

442 
710 

1,077 
1,394 

451 
726 

1,084 
1,405 

453 
726 

1,069 
1,385 

106,653 

5,996 
11,060 
16,346 

3,245 
6.803 

12,092 
18,201 
3,152 
6,573 

11.977 
17,782 
3,057 
6,475 

11,697 
17.538 
2,949 
6,364 

11,530 
17,509 
3,302 
6,509 

11,626 
17,479 
3,109 
6,478 

11.578 
17.293 

3.084 
6,532 

11,794 
17,088 
3,133 
6,635 

12,170 
17,684 
3,091 
6485 

11,622 
17,493 
3,020 
6,220 

11,671 
17,205 
3.120 
6.417 

11,753 
17.332 
3,097 
6416 

11,593 
17.093 

det = 
1,099,864 71044826,87 



M10-13 Net Heat Rate 
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M1415 8 M1516 STCC AVERAGE HEAT RATE (2005) 
NET 
2007TY Rats Case Net Heat rate 
A 2,1124 (MW) (BTU/ KWH) 
B 9.4713 
C -0.0384 

M1415 4/25/2005 

M1615 5/10/2005 

10,9600 
17.4400 
24,9BO0 
27,3700 
10,8400 
17.8000 
23.020C 
27,150C 

9051 
8750 
BSI 2 
8406 
9460 
9039 
8765 
6621 

(MBTU/H) 

99,20 
152,60 
212,62 
230,08 
102,55 
160,89 
201.77 
234.07 

120 
304 
824 
749 
118 
317 
530 
737 

1317 
5304 

155B8 
20503 
1274 
5640 

12199 
20013 

14429 
92509 

389376 
561176 

13808 
100388 
280616 
543350 

1,087 
2,661 
5,311 
8,297 
1,112 
2,864 

11,916 
46,414 

132,677 
172,354 
12,050 
50,977 

4.B45 106,924 
6,355 172,540 

Heal Rale 
Constant 

:A 2,1124 
B 9,4713 
C -0,0384 

hleal Rale Curve 
MW bluAwfi 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

9298,55 
9240.95 
9186.54 
9134.60 
9084.59 
9036,13 
B988,93 
8942,76 
8897.46 
8852,68 
8808,92 
B76S,49 
B722,52 
8679,94 
8637,71 
8595.79 
8554.14 
B512,73 

1,394 3,499 81,837 1.995,852 30.333 705,853 16,185.216,26 



M1415&M1516 STCC Net Heat Rate 
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